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Foreword 

The Hi stor y of the Waterways Experiment Station was prepared in accordance 

with ER 870-1-1, dated 20 July 1966, which established the general responsibi l i ties , 

polici es , and procedures governing installation histori cal activities. 

The Director, COL John R. Oswalt, Jr . , assi gned the task of editor to Mr . J . B. 

Tiffany, Technical Director, with any assi stance needed to be provided by other staff 

members. The main text, as well as the outline for the entire History, was prepared 

by Mr . Tiffany with the assistance of the following individuals who prepared one or 

more paragraphs pertaining to subjects in their particular fields of interest: 

Mrs . Jane C. Cotton, Administrative Assistant; Mr. Fred R. Brown, Chief, Office of 

Technical Programs and Plans; Mr . W. J. Turnbull, Chief, Soils Division; Mr . C. G. 

Evans, Comptroller; Mr . William F. Lauderdale, Chief, Personnel Management Assist

ance Branch; and Mr . C. H. Lefeve and Mrs . Dale Bean of the Technical Liaison Office . 

The Appendixes were prepared by former Di rectors of the Experiment Station and by 

Chiefs of Divisions, Branches, and Offices, with some assi stance from their respec

tive staffs. The organization charts, maps, and photographs were reproduced by 

employees of the Reproduction and Reports Branch under the supervision of Mr . J . M. 

McCaskill, former Chief of the Branch. 

The History has been prepared in loose-leaf form so that it can be easily 

supplemented and brought up to date in the future . 

Special acknowledgment is due Mrs . Jane C. Cotton, Assistant Editor, for 

searching out facts, names, and dates; for composing several paragraphs of the text; 

and for assisting in editing the entire document. 

This History is dedicated to those who made it possible-- the present and 

former civilian and military employees whose services have contributed to the suc

cess of the Waterways Experiment Station . 
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JOSEPH B. TIFFANY 
Technical Director 
Editor 
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.HI.STORY OF THE WATERWAYS EXPERIMENT STATION 

1 June 1968 

Present Scope of Waterways Experiment Station Activities 

1 . The Waterways Experiment Station (WEp) has grown, from 1929 to the present 

(1968), from a small, mo4est hydraulic laboratory with a lieutenant as Director anQ 

·per4aps a dozeR Civil Service employees· to become the largest and most diverse engi-
• fo·· 

neering laborator~ of the Corps of Engineers engaged in research in such engineering 

field.s as hydraulics, soils and foundations, C0!'lcret.e, flexible pavements, nuclear 

weapons effects, mobility, environmental effects, geology, terrain analysis, expedient 

surfacing, soil dynamics, and rock mechanics. The orga11ization now has more than 

1300 Civil Service employees, as well as a mil itary c<;>mplement of a colonel 

(Director), a lieutenant colonel (Deputy Dire~tor), 10 junior offic.ers, and 32 Army 

enlisted personnel. The act.ivity has grown from a dellar· work volume qf $50,000 

for the first year of its operation to an $18.6 million in-house program in Fiscal 

Year 1968. The organization has published hundreds of technical reports ·and mis

cellaneous papers which have been distributed all over the world, and it is visited 

annually by more than 20,000 official visitors and tourists . 

Political Background of WES Origin 

2. The origin of WES is extremely intePesting in that it was fraught with 

political implications. Mr. John R. Freeman, a prominent and successful engineer 

in the structural field., during a visit to Europe in the middle 1920's, became so 

greatly impressed by the hydraulic laboratories of the Technical Universities, 

particularly in Germany, that he took it upon himself to establish a fellowship for 

study in that field and to begin a campaign for acceptance of the principle in the 

United States. To this end, he financed the translation of a book from German on 

the subject of Hydraulic Laboratory Practice an(j. then set out to convince gp;v.>exn..: 

mental officials that there should be a hydraulic laboratory in the national st,ruc

ture. If the Corps of .Engineers would sponsor it, well and good; if not, it shouLd 

be elsewhere. Mr. Freeman's proposal to the Chief of Engineers, U. S. Army, that 

a hydraulic laboratory be established by the Corps received an unencouraging re

s~onse . Thereupon, he turned his efforts to the establishment of a national 

hydraulic laboratory in the Bureau of Standards . Upon hearing of this, the Office, 

Oj.!,e&.of E,11g;ine.ers ( OCE)., decided that it would be better to have control of its 

own hydraulic determinatj,c;ms than to rely on a laboratory of another F~dera1.- agency. 

Rel:ucta:p.tly, ;t~_e.:pefor~.--and gru.Q;gingly at first-- it accepted the idea and se.1.·.about 

developing p~ans for establishing a laboratory. The matter of whether to establish 

a hydraulic la;_b.<Dratory within the Corps or the Bureau wa.s debated by sev.eFal 
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committees of Congress, and the decisi on was finally made- - upon what would be regarded 

now as peculiar reasoning and logic-- to establ ish a laboratory within the Corps. With 

the battle won, it was decided not to oppose a similar institution in the Bureau, 

because President Herbert Hoover had been a principal proponent for a laboratory in 

the Bureau of Standards when he was Secretary of Commerce. To avoid disturbing the 

waters, it appeared best in fact not to build a "laboratory" at all--but to call it 

an experiment station. Even the w·ord "hydraulic" was suppl anted by "waterways." A 

complete account of this background of the WES origin is told by BG Herbert D. 

Vogel, first Director of WES , in Appendix I, written especially for this history 

in 1968. 

Authorization for Establishment of WES 

3. The 1928 Flood Control Act, setting up responsibility for flood control on 

the lower Mississippi River, contains a paragraph that authorized the Chief of Engi

neers to establish a hydraulic laboratory for purposes of studying details of the 

flood- control plan for the lower Mississippi River . By letter of 18 June 1929, the 

Chief of Engineers directed the President, Mississippi River Commiss i on (MRC), to 

establish a hydraulic laboratory for these purposes; originally, it was to be estab

lished in West Memphi s, Arkansas , but later before any construction actually started, 

it •·Tas decided to change the l ocation to Vicksburg, Miss i ssippi. This letter from 

OCE is now officiall y cited as the authority for the establishment of WES . Further 

details of the authori zation for WES are also contained in Appendix I . 

Operation Under President, MRC (1929-49) 

4. As stated in the preceding paragraph, the WES was originally authorized 

to be established under the President, MRC. The careful distinction was subsequently 

made by successive Presidents of MRC and Di rectors of WES that the Director operate 

under the supervision of the President, MRC; hovTever, the WES organization operated 

only administratively under the office of the President, MRC . The technical opera

tions of WES were not usually subject to review by the MRC staff. This method of 

WES operation lasted from its establishment in 1929 until 10 August 1949. 

Operation Under OCE (1949. to Present) 

5. Almost from its inception, the WES began to undertru{e engineering projects 

(principally hydraulics) for districts and divisions other than those operating 

under the President, MRC, and Division Engineer~ Lower Mississippi Valley Division 

(IMVD) . By 1949, only a relatively small proportion of WES activities was actuall;y

being performed for the MRC/LMVD and its districts, whereas the majority of its 
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operations were for the OCE and other districts and divisions of the Corps. Recog

nizing this situation, OCE decided to remove WES from the administrat ive super

vision of the President, MRC, and to set it up to report di rectly to OCE . This ac

t ion \-Tas consun:unated by OCE General Order No. 9, dated 29 July 1949. Since that 

date, WES has operated directly under OCE, specifically under the direction of 

the Director of Civil Works of OCE, although projects are undertaken for other di

rectorates of OCE as well as for Corps of Engineers districts and divisions and 

other agencies. 

Organization of WES 

6. The present organization of WES is shoym in Appendix II. As will be noted 

thereon, the organization consists basically of an executive office, an advisory 

and administrative staff, and a technical staff composed of five technical divisions 

(Hydraulics, Soils, Concrete, Nuclear Weapons Effects, and Mobility and Environ

mental), and two support divisions (Technical Services and Construction Services). 

The inclusion of this appendix serves not only to illustrate the organization, but 

also to i ndicate for thi s History the names of key personnel responsible for opera

tion of WES at the current writing. 

7. A selected group, from those still available, of past organization charts 

i s attached as Appendix III. The purpose of including these charts is to illus

trate the gradual growth of WES, the gradual changes in organization, the influence 

of successive directors of WES, and the names of key personnel who were responsible 

for the development of WES to what it is today. 

Physical Layout 

8. The WES originally occupied an area of about 147 acres located in roll ing 

land about five miles southeast of what were then the city limits of Vicksburg, 

Mississippi. Subsequently, additional land has been procured for the Vicksburg 

reservation, which now includes about 595 acres . In 1942, as a part of the estab

lishment of the Mississippi Basin Model (MBM), and its first construction by 

German prisoners of war (see Appendixes V and XI), about 800 acres of land were 

procured near Clinton, Mississippi, about seven miles southwest of Jackson, 

Mississippi. The Concrete Division was established on this second reservation 

(see Appendix VII) in 1946. 
9. Aside fro.m the MBM and the Concrete Division, a l l operations of the WES 

are contained at the Vicksburg Installation. It should be noted that a new con

crete Division laboratory and office building is being constructed at the Vicksburg 

Installation and that the Concrete Division will be moved to Vicksburg in calendar 

year 1969 . Moreover, testing operations on the MBM will probably be phased out in 
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Fiscal Year 1969 or 1970, after which operations of WES, except for field tests, wil l 

be confined to the Vicksburg Installation. 

Fiscal Operation 

10 . During the early years of its history, costs of the WES were financed from 

f'unds available to the President, MRC. With the commencement of engineering re

search projects for other districts and divisions of the Corps of Engineers, a reim

bursable method of operation was established whereby each sponsoring office or agency 

paid the complete cost of work performed at WES . Some of the physical plant at WES 

was paid for from MRC funds during the early hi story of the Station. In later years, 

however, almost all physical facilities have been provided by the Corps of Engineers 

Revolving Fund, with the amortization of these costs charged against projects using 

the facilities . 

11. The WES has never operated under any appropriation from Congress, except 

for the MBM whose funding is a line item in the Civil Works Appropriation Bill. All 

other operations are financed on a reimbursable basis, with the sponsoring office 

paying the complete cost, including overhead, of any research or testing performed 

at WES . Appendix XVII contains details of the fiscal operation of WES . 

Present Book- of-Work and Sponsors Thereof 

12 . The following table presents the book-of-work for the current fiscal 

year, identified by sponsors thereof : 

Sponsor (Department/Agency) 

Department of Defense 
Army 

Corps of Engineers 
Office , Chief of Engi neers 
Other Corps of Engineers Offices 

Army Materiel Command 
other Army 

Air Force 
Advanced Research Projects Agency 
Defense Atomic Support Agency 
Defense Communication Agency 
Defense Intelligence Agency 
Navy 
Office of Civil Defense 

Atomic Energy Commission 

National Aeronautics and Space Administration 
(Continued) 

Program 

$ 3,678,000 
5,461,000 
5,767,000 (1) 

953,000 
1,430,000 (2) 

88,000 
2,933,000 

246,000 
152,000 
123,000 
101,000 

511,000 

54,000 

(l) 

( 2) 

Excludes special landing mat procurement (non-mission activities) for 
Mobility Equipment Command in the amount of $14 .757 million. 
Excludes special landing mat procurement (non-mission activities) in 

the amount of $7 . 142 million. 



Sponsor ( Depa.rtment/ Agency) 

Other Non- Defense Agencies (Agriculture, Interior, TVA) 

Non- Gover nment Agencies 

Total 

$ 

Program 

236,000 
24,000 

$21,757,000 (3,4) 

(3) Excludes capital improvements to Revolving Fund facil i ties in the 
amount of $2 .. 7 million. 

(4) Includes contracts in the amount of $3 million. 

Hydraulics Division 

13. As indicated above, the WES was originally nothing more than a small 

hydraulic laboratory. From 1929 to 1939, the hydraulic work was undertaken by what 

were known as groups, subgroups, experiment sections, etc . The Hydraulics Divi sion 

was first formally established i n 1939 under the directorship of lLT Paul W. 

Thompson, with Mr . Joseph B. Tiffany as Chief of the Division . The complete story 

of the history of the Hydraulics Division is contained in Appendix V. 

Soils Division 

14. The origin of the Soils Division was the establishment in 1932 of a 

small group whose purpose <tas principally to make grain-size analysis of samples 

of bed load and sediment taken :from the Mississippi River . The Soils Division 

as such was also established in 1939 under the directorship of lLT Paul W. 

Thompson. Mr . Spencer J. Buchanan vras chief of soils activities from about 1933 

to 1940, and became Chief of the Soils Division i n 1939, as noted above . A com

plete history of the Soils Division is contained in Appendix VI . 

Research Center 

15 . About 1936, the need became apparent for a soils research center, and 

Mr . Robert M. German was assigned to this activity, under the organization of the 

"Soils Experiment Section. " In 1937, a similar need became apparent for a hydraulic 

research center, and a small group was formed for this purpose . Financing was orig

inal ly from overhead funds or from funds assigned to WES by sponsoring offices. In 

194o~ the two groups (soils and hydraulics) were combined into what is still known 

as the Research Center, first under the supervision of LT Wright Hiatt and then 

under Mr. Samuel Shulits during the directorship of CPT Kenneth E. Fields . Rela

tively inactive during the war years, the Research Center was reorgani zed as a 

major technical unit i n 1946 under the supervis i on of Mr . Charl es B. Patterson dur

i ng the director ship of COL Carroll T. Newton. For approximately the past twenty 
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years the Research Center and its central library have been financed from Engineer

ing Studies funds supplied by the Office, Chief of Engineers, supplemented as neces

sary by charges to military accounts for services received . The complete history 

of the Research Center is contained in the description of the Technical Services 

Division in Appendix X. 

Concrete Division 

16. In 1946, OCE decided to centralize at WES almost all Civil Works engineer

ing research of the Corps of Engineers . As a step in this direction, OCE ordered 

the transfer of the Central Concrete Laboratory of the North Atlantic Division, lo

cated at Mt . Vernon, New York, to the WE~ under the directorship of COL Carroll T . 

Newton. This move was actually consummated in 1946 with the construction of a new 

buil ding at the Jackson Installation (see par agraph 8 above) and with the transfer 

of all of those of the old Central Concrete Laboratory staff who were willing to 

transfer from New York State to Mississi ppi . The first chief of the Concrete Divi

sion was Mr . Charles E. Wuerpel. The history of the Concrete Division, both before 

and after its transfer to WES, is contained in Appendix VII . 

Mobility and Environmental Division 

17 . The Mobility and Environmental Division originated as part of the Soils 

Division . The Soils Division became so large and its projects so diverse in nature 

that this separate division was established in 1963 under the directorship of 

COL Alex G. Sutton, Jr . The history of the Mobility and Environmental Division is 

contained in Appendix IX. 

Nuclear Weapons Effects Division 

18 . This activity had its origi n as the Special Investigations Section of the 

Hydrodynamics Branch of the Hydrauli cs Division in 1951. This part of the organi

zation was established upon request of the Armed Forces Special Weapons Project 

during the directorship of COL H. J . Skidmore . 

19. In 1963, it being recognized that the Nuclear Weapons Effects projects 

had become very large, its personnel many, and its mission somewhat unrelated to the 

Hydraulics Division fields, a separate Nuclear Weapons Effects Division was estab

l ished during the directorship of COL Alex G. Sutton, Jr . The history of this di

vision is contained in Appendix VIII . 

Technical Services Division 

20 . The Technical Services Division was formed in 1949, to include the 
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Research Center and its library and Reports Branch, the Instrumentation Branch, the 

Reproduction Branch, and the Training and I nformation Branch. Mr. J . B. Tiffany was 

assigned as the first Chief of the Technical Services Division in addi tion to his 

other duties as Special Assistant to the Director . About a year later, Mr. Tiffany 

was relieved of this dual assignment and Mr. Charles B. Pat terson was assigned as 

Chief of the Technical Services Division. The history of this division is contained 

in Appendix X. 

Construction Services Division 

21 . The Construction Services Division originated about 1930 with a small 

group of laborers and a construction foreman borrowed from the Vicksburg District 

for the purpose of constructing models . In 1937~ three sections--Operations, Con

struction, and Mechanical--performed construction support services for the WES . 

In 1946, these sections were organized into the Operations Divisi on under the di

rectorship of COL Carroll T. Newton, and in 1951, this division was reorganized as 

the Construction Services Division. The complete history of this division is con

tained in Appendix XI. 

Reproduction and Reports Branch 

22. Reproduction and reports activities have been in progress since the begin

ning of WES. Mr. Francis B. Gautier was assigned as a photographer during the early 

1930's; a drafting section w·as established during the early 1930's; plates for re

ports were reproduced by the blueprint or black line process during this period; and 

each project engineer was responsible for his own report, the earliest ones being 

simply letters to sponsoring offices signed by the Director. The first reproduc

tion eqUipment was acquired in 1938 With the loan of a National Guard multilith 

machine, and reports for the first time were r eproduced by the multilith process. 

In 1946, a Reports Branch \vas added to the Research Center organization, and a Repro

duction Branch was established with drafting, photographic, and printing activities 

assigned. In 1949, the Reproduction Branch was transferred to the Technical Services 

Divi sion, and soon thereafter it was reorganized as the Reproduction and Reports 

Branch to include the former Reports Branch which was transferred from the Research 

Center to the Reproduction and Reports Branch as a section. The complete history of 

the Reproduction and Reports Branch is contained in Appendix XV. 

Administrative Activities 

23 . As stated in paragraph 4 above, administrative activities (Fiscal , Per

sonnel, Office Service, Supply, etc.) were under the supervision of the Chief 

Administrative Assistant at MRC during the early years . During the 1930's and 
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early 1940's, much of this activity was gradually delegated directly to WES, and 

shortly after World War II all administrative affairs were handled entirely by WES, 

except that they were still under the supervision of the Chief Administrative 

Assistant of MRC until the transfer of WES to OCE in 1949. Mr. James H. Moore was 

the Chief Clerk almost from the beginning of the Station in 1929 until 1946. The 

history of administrative activities is covered more completely in Appendixes XIII 

through XIX. 

Directors of WES 

24. There have been fifteen directors of the WES thus far . A complete list 

of Directors, together with the dates of their terms of office, is shown below. 

lLT Herbert D. Vogel 
lLT Francis H. Falkner (Deceased) 
CPT Paul W. Thompson 
CPT Kenneth E. Fields 
Mr . Gerard H. Matthes (Deceased) 
LTC Clement P. Lindner 
COL Carroll T. Newton 
COL John R. Hardin 
LTC Ralph D. King 
COL Herrol J. Skidmore 
COL Carroll H. Dunn 
COL Andrew P. Rollins, Jr. 
COL Edmund H. Lang 
COL Alex G. Sutton, Jr . 
COL John R. Oswalt, Jr . 

Oct 1929 - Aug 1934 
Aug 1934 - June 1937 

July 1937 
Sept 1939 
May 1942 
Oct 1945 
Jan 1946 
Jan 1947 

July 1947 
Aug 1950 

Sept 1952 
June 1955 
Aug 1958 
Aug 1961 
Dec 1964 

- Sept 1939 
Dec 1941 
Sept 1945 
Dec 1945 
Dec 1946 
Mar 1947 
July 1950 
Aug 1952 
May 1955 
July 1958 
Aug 1961 
Dec 1964 

Comments of those of the former Directors who responded to a letter concerning this 

history are contained in Appendix IV, except that GEN Vogel ' s description of the 

origin of the WES is shown separately in Appendix I . 

Assistant and/or Deputy Directors of WES 

25 . There have been eleven assistant and/or deputy directors of the Station. 

A list of those who have served in this capacity is shown below. 

lLT Francis H. Falkner 
lLT Kenneth D. Nichols 
lLT Paul W. Thompson 
2LT Oliver G. Haywood, Jr . 
lLT Douglas C. Davis 
lLT Wright Hiatt 
Mr. Joseph B. Tiffany, Exec Officer 
CPT Joseph B. Tiffany, Exec Asst 
Mr . Joseph B. Tiffany, Tech Exec Asst 
Mr. Joseph B. Tiffany, Special Asst 
MAJ Gordon L. C. Scott, Exec Officer 
Mr . Joseph B. Tiffany, Asst Director 
Mr. Joseph B. Tiffany, Tech Director 
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1933 - July 1934 
1936 

Jan 1937 - June 1937 
1937-
1939 - 1940 
1940 
1940 - 1 July 1943 

l July 1943 - 1 June 1945 
l July 1946 - 1 Dec 1949 

1 Dec 1949 - l July 1951 
1 July 1950 - l Mar 1951 
l July 1951 - l Jan 1957 

1 Jan 1957 -



LTC Marion I . Guest, Deputy Director 
LTC Guy E. Jester, Special Asst 
LTC Guy E. Jester, Deputy Director 
LTC Levi A. Brown, Deputy Director 

11 Nov 1963 
28 Aug 1965 -
14 Jan 1966 -
5 July 1967 -

Military Assistants 

13 Jan 1966 
13 Jan 1966 
2 July 1967 

26. After military projects were assigned to WES, opportunities were created 

for younger officers to be assigned to the Station and to be associated with these 

projects . The first such project upon which younger officers were used was the ai r 

field evaluations conducted during the period 1951-1957- This project extended into 

many fore i gn countries and the need for an officer to coordinate activities between 

the military and civilian teams, as well as to get the support of the military 

forces in the areas of duty, became evident . As the Station expanded in mi litary 

projects, increased numbers of young officers were assigned. In many instances 

these young officers had completed academic work for the Ph. D. and completed their 

dissertations while simultaneously doing constructive work on aWES project . The 

assignments were usually from among regular Army officers; however, there were some 

instances of Reserve Officers being assigned because of their highly specialized 

~ualifications in an area of interest to the Station. Ten of these young officers 

are presently assigned , 

Technical Director 

27. In the fall of 1940, CPT Kenneth E. Fields, Director, together with 

BG Max G. Tyler, President, MRC, determined that it would be advisable to set up 

a civilian organization to carry on the activities of WES in case the United 

States should get into World \-Tar II. At this time, the then Assistant Director, 

lLT Wright Hiatt, was relieved and sent to Newfoundland for mi litary construction 

of an air base . The then senior civilian engineer at WES was transferred to the 

Office of the President , MRC. Mr . Joseph B. Tiffany was thereupon assigned as 

Executive Offi cer by Memorandum of the Director dated 10 October 1940. Mr . Tiffany 

has served in this or similar capacity since that date to the present, except for 

one year (1945-46) when he was assigned temporarily to the President, MRO, as the 

Training Officer for the LMVD . Mr . Tiffany has served in this capacity under the 

titles of Executive Officer; Executive Assistant, Technical Executive Assistant, 

Special Assistant, Assistant Director, and now Technical Director, 

Assistant Techni cal Director 

28. On 14 Dec l964, COL Alex G. Sutton, Jr . , established the pos i tion of 

Assistant Technical Director to provide someone to assist the Technical Director 
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and to act in his absence . Mr . Fred R. Brown~ who at the time was Chief of the 

Nuclear Weapons Effects Division, was assigned to this position and later given 

dual responsibilities as Chief of the Office of Technical Programs and Plans 

(Appendix XII) . 

Executive Assistant and Administrative Assistant 

29 . In 1946, the position of Executive Assistant was established by 

COL Carroll T. Newton, Director; and Mr . William L. Bache, Jr . , was transferred 

from the MRC to WES to fill this posi tion. Mr . Bache served in this capacity from 

1946 until his retirement for disability in the fall of 1966 except for a period 

of military duty during the Korean War (1951-1953) and another two- year period 

(1958-1959) when he served as Comptroll er fo r the newly established Pacific Ocean 

Division. Mr . C. G. Evans, then Fiscal Officer, now Comptroller , served as Exec

utive Assistant during the first period of absence . The position remained vacant 

during the second period of absence . 

30 . In February 1967, the position of Administrative Assistant was estab

lished to fulfill a portion of the duties formerly held by Mr. Bache, as well as 

certain new duties . Mrs . Jane C. Cotton, who had served as Executive Secretary to 

tbe Director since 1951, was assigned to this position. 

Impact of World War II 

31 . The impact of World War II on WES was tremendous. Most of the Civil 

Works activities of the Corps of Engineers were curtailed, or at least slowed down, 

and the work of WES took on an entirely different turn, with emphasis on war

oriented activities . Chief among the projects undertaken during the war were the 

study of the stability of artificial harbor breakwaters designed and constructed 

for the 1944 Normandy invasion, testi ng of airfield landing mats, studies concerned 

with mobility, and design of flexible airfield pavements for the Air Corps . Two 

important Civil Works activities were undertaken which are worthy of special note. 

First, a comprehensive series of potamology investigations was undertaken and car

ried through by CPT Joseph F. Friedkin, under the immediate supervision of GEN Tyler; 

the results of this investigation led to the authorization of the 1944 Mississippi 

River Flood Control Project, including the 12-ft navigation channel and the bank 

stabilization program on which the MRC and its districts have been engaged ever since . 

Second was a very comprehensive geological investigation of the Lower Mississippi 

Valley, conducted by Dr . Harold N. Fisk of Louisiana State University. The results 

of this geologic investigation have guided the er~ineering work in the Lower 

Mississippi Valley ever since . 

32. Obviously, a principal impact of World War ·II was on personnel . During 
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the period that Veteran's Preference was allowed for service in the Armed Forces there 

were 631 employees (includi ng mostly men, but a f ew women employees as well) who were 

in service at some time during this period . This left a tremendous gap in the per

sonnel str ength of WES . This gap was largely filled during World War II by the em

ployment of women as techni ci ans, although the key positions were still held by men 

employees who were not called into service . WES could not have survived World War I I 

as an organization without the contribution of the women, many of whom were the wives 

of service men. A complete list of the personnel in the service during World War II 

is contai ned in Appendix XX. 

Reorganization and Reemployment After World War II 

33 . During the period November 1945 through Apr il 1946 over 100 veterans re 

turned to the Station and exercised their reemployment rights . These vet erans wer e 

assimilated into the work force vith the recogni tion of their rights to positions 

they held at the time of departure and to posit i ons to which they would have pro

gressed had they remained at the Station. I t became evident that a reorganization 

was needed to give full effect to the expanded technical work of t he Station and 

to provi de pos i tions for those returning veterans whose former posit i ons vere no 

longer discernible in the organization. 

34. In June 1945, CPT Joseph B. Tif fany, Executive Assistant , was transferred 

to the Mississippi River Commission for a special assignment wi th the understanding 

that he would return to the Station upon completion of the special assignment . He 

returned to WES in a civilian capacity in June 1946 and assumed his former position 

of Executive Assistant . In the meantime, the Waterways Division and the Hydro

dynamics Division were remerged and re- formed into the Hydraulics Di vi s i on . Mr . E. P. 

Fortson, a returned vet eran, was assigned as Chief of the Hydraulics Division . The 

instrumentation work that was formerly under the Hydraulics Division and the Repro

duction Division functions were transferred to the newly organized Technical Services 

Divis i on, which was headed by Mr . Tiffany as an additional responsibility. The 

Embankment, Foundati on, and Pavement Division was renamed the Soils Division, and 

Mr . W. J . Turnbull who had headed this organi zation during the war years continued 

as Chief of the Soils Division. The Geology Division was redesignated as the 

Geology Branch and was placed under the Soils Division. The Research Center was 

reactivated and reorgani zed by Mr . C. B. Patterson, former Chief of one of t he five 

Hydraulic Experiment Sections, upon his return from the service . The Laboratory 

Services Division experienced reorganization changes during t he lat ter part of World 

War I I. Mr . George W. Vinzant vras transferred to WES and made Chief of the Opera

tions Division. This division absorbed all functions performed by the Labor atory 

Serv i ces Division , the Securi ty f orce, and the Supply function . Mr . Charl es R. 

Warndof, who l ef t t he Stat i on as Chief of Laboratory Services, ret urned from 
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military service and was given a branch chief assignment in the Operations Division. 

The large construction program under way at Clinton on the MBM was headed by 

Mr . Alton G. Davis under the general supervi sion of Mr . Vinzant. To keep pace with 

the expanded functions of the Station, the Administrative Advisory Staff was iden

tified and responsibilities separated in a chain of command headed by Mr. W. L. 

Bache, Jr . , Chief Administrative Assistant, who transferred from the Mississippi 

River Commission. 

Impact of Korean War 

35 . The impact of the Korean War was not nearly so drastic as that during 

World War II, but it was still severe. In the first place, the Civil Works activ

ities of the Corps of Engineers took a tremendous drop, which was co~ensated for 

in about a year by a rapid rise in military research. A group of over 100 civilian 

empl oyees was lost by the cal ling into duty of the WEB-sponsored 434th Engineer 

Construction Battalion, commanded by LTC Eugene P. Fortson, Chief of the Hydraulics 

Division . In addition to the 434th, a number of personnel l osses occurred as the 

result of the calling into duty of the National Guard 31st Division; additionally, 

quite a number of individuals were called i nto duty. A fairly complete list of 

personnel called into service during the Korean War is contained in Appendix XXI, 
along with those who have served in the Vietnam War. 

Impact of Vietnam War 

36. Unlike Worl d War II and the Korean War, the Vietnam War has not as yet 

resulted in any slowing down of either Civil Works or military research activities . 

To the contrary, a considerable number of Vietnam- or iented projects have been as

signed to.WES, all on a crash basis . Included are such projects as the following : 

a model study of a harbor at "Site X" in Vietnam; the detection, location, and de

struction of Viet Cong tunnels; the geographic location of construction materials 

in the Mekong Delta; the design of prefabricated protective shelters and fighting 

bunkers; the design and procurement of several milli on square feet of steel and 

aluminum landing mat; the design of membranes for airfield and road construction, 

dust control proble:m.s, etc. 

37 . No Reserve or National Guard units containing WES employees have as yet 

been called into duty. A list of those employees who have been called as individuals 

is included in Appendix XXI, along with those who served in the Korean War. A total 

of 238 WES employees have served in the Armed Forces during the Korean and Vietnam 

Wars . 
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Civil Versus Mil itary Work Loads 

38. Until World War II, all work at WES consisted of projects related to the 

Civil Works activities of the Corps of Engineers . As stated above, during World 

War II a number of mili tary projects were assigned . 

39 . Furt her as cited above , there was a sharp i ncrease in Military Construc

tion work during the Korean War from 1950 to 1952, and the military wor k load has 

increased steadily ever since. As of this writing, military work accounts for ap

proximately 65 percent of the work load of WES, with Civil Works accounting f or the 

remai ning 35 percent. 

Mississippi Basin Model 

40 . The Mississippi Basin model, the largest hydraulic model in the world, 

is located at the Jackson Installat i on of the WES about nine miles southwest of 

Jackson, Mississippi. It is a fixed- bed model of the Mississippi River and its 

tributaries with the floodplains and strerua channels accurately molded in concrete 

to a horizontal scale of 1:2000 and a vertical scale of 1:100 . The model i tself 

covers 210 acres and reproduces 1,250,000 square miles of the Mi ssissippi River 

Basin (41 percent) of the land area of the continental United States) . This flood

control model was designed and constructed so that it can be operated either as a 

unit for basin- wide problems or in sections to aid in the solution of local prob

lems . It is operated enti rely by automati c instruments that were speciall y designed 

and manufactured for use on it. A complete history of the model is contai ned i n 

the description of the Hydraulics Division in Appendix V. 

Potamology Investigations 

41. The Station conducted a series of potamology investigations for the MRC 

and its districts during the period 1947-1952. The hydraulic phase was i nst ituted 

in 1947 and continued actively through 1951 at an average rate of about $280, 000 

per year for the four- year period . Active investigational work was curtail ed in 

1951, but was resumed in the latter part of FY 1957 . The soils phase was initiated 

in 1948 and was continued for four years at a rate of activity of about $50,000 per 

year . Subsequent to FY 1952, funds were reduced t o about $1500 per year and the 

study limited to a study of the verification of an empiri cal method for determining 

slope stability and the preparation of a review of soil st udies, which was accom

plished by Dr . M. J. Hvorslev . The soils studies were also resumed in the latter 

part of FY 1957 . These investigations are discussed in more detail in Appendixes 

V and VI. 
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Administration Building Fire 

42 . On 3 October 1960, the newly constructed (1953) wing of the main adminis

trati on building was burned to the ground. Destroyed completely were the executive 

offices, most of the administrative offices , and all elements of the Technical 

Services Divis i on except the Instrumentation Branch. The complete story of this 

fire is told in Appendix XXII. The rebuilding and restocking of the library is 

described in Appendix X. 

43 . Steps were taken before the fire was extinguished to make plans for a new 

headquarters buildi ng, and for the temporary housing of burned- out units until the 

new building could be completed. The new headquarters building was completed and 

occupied in June 1963. Other rehabilitation steps resulting from the fire are de

scribed in the appendixes descri bing the affected units of the organization. 

Graduate Study Program 

44. As early as 1957 the need for advanced education to enhance the engineer

ing and scientific capabilities of WES was readily apparent . On the basis of this 

identified need , the WES constructively pursued the problem. 

45 . The WES plan for advanced education was, in the early months of 1963, 
submitted to OCE for approval, and initially was nothing more than a documented re

quest for permission to send John Guy Jackson back to college for one full year to 

pursue advanced study toward his Ph. D. This request was approved and more or less 

set the stage for a continuing program, because in the latter part of 1963 OCE 

formally announced its program for advanced education. Under this program WES first 

was authorized to send two employees each year. In 1966, this authorization was 

increased to four. Six WES employees have completed advanced education under this 

program. There are presently four in school and four more have been approved to 

begin school this fall. The Department of the Army implemented a similar program 

in 1966 also, and as a result WES was authorized to send three additional employees 

to graduate scb,ool. Listed belmv are names of program participants, their organi

zations, and schools attended . 

Completed or in Progress 

John G. Jackson* 
Thomas E. Kennedy 
Gerald W. Turnage 
Don C. Banks* 
James L. Ferguson 
M. Burton Boyd 
James E. McDonald** 
Jerry R. Lundien** 

Soils Division 
NWED 
M&E Division 
Soils Division 
Technical Servi ces Division 
Hydraulics Division 
Concrete Division 
M&.E Division 

* Study above master ' s level . 
** Study under D/A program. 
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Florida State University, 1965 
Florida State University, 1965 
University of I llinois, 1966 
University of Wisconsin, 1966 
Colorado State University, 1967 
Mississippi State University, 1967 
University of Kansas, 1967 



Jim W. Hall , Jr.** 
Don R. Denton* 
Paul F . Hadala* 
Billy R. Sullivan** 
Newell R. Murphy 
James L. Drake* 
William E. Strohm*,*~ 
Glen A. Pickering** 
Frank A. Herrmann·* 

Ellis B. Pickett 
George C. Hoff 
Allen S . Lessem 
Jesse L. Kirkland 

Completed or in Progress 

Soils Division 
NWED 
Soils Division 
Concrete Division 
M&E Division 
NWED 
Soils Division 
Hydrauli cs Divi sion 
Hydraulics Division 

Texas A&M, 1967 
Duke University - Withdrew 
University of Illinois 
University of Texas 
University of Alabama 
Michigan State University 
University of California 
Purdue University 
Delft Technological University 

Planned Attendance (1968-69) 
Hydraulics Division 
Concrete Division 
M&E Division 
NWED 

V~nderbilt University 
University of Illinois 
Mississippi State University 
Mississippi State University 

* Study above master's level. 
** Study under D/A program. 

Vicksburg Graduate Center 

46 . Negotiations began as early as 1957 with Mississippi State University (MSU) 

and in March 1958, the Board of Trustees of State Institutions of Higher Learning 

approved MSU's recommendation to establish the Vicksburg Center for Graduate Study. 

The Center did not, however, immedi ately get under way . Many problems developed to 

block the establishment of the Center and it appeared that a graduate pr ogram with 

MSU was doomed. 

47 . In 1964, WES contacted Bradley Univer sity of Peoria, Illinois, to deter

mine the extent of interest it might have in regard to establi shing a resident center 

at WES . As it turned out, Bradley was very much i nterested, and by January 1965 
planning had re'l,ched the poi nt wher e policy governing operation was being formulated, 

schedules of courses were discussed, and WES employees were screened as prospective 

instructors . 

48 . This chain of events aroused concern among MSU officials who took immedi

ate action to remedy the situations which prohibited their establishing a resident 

center at WES . Meanwhile, Bradley withdrew its offer . Final plans of operation 

were worked out with MSU and the first classes were scheduled to begin with the Fall 

Semester of 1965. The Vicksburg Center for Graduate Study opened with two courses-

"Soil Mechanics: Embankment and Bearing Capacity" and "Indeterminate Structures I." 

The total enrollment was 25 students. Since this time 15 additional courses have 

been offered to an average semester enrollment of 16 in each class . Including the 

65 students enrolled in the four courses presently under way, a total of 332 st udents 

have benefited from this program. 
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Courses Completed and/or in Progress 
Course Title 

Soil Mechanics: Embankment and Bearing Capacity 
Indeterminate Structures I 

Soil Mechanics: Seepage 
Open Channel Hydraulics 

Applied Elasticity 

Soil Mechanics: Foundations 
Differential Equations 

Applied Mathematics I 
Hydraulic Structures 
Theory of Plasticity 
Soil Engineering for Transportation Facilities 

( Special Topics in Civil Engineering) 

Vibrations 
Inviscid Theory 

Theory of Continuous Medi a 
Soil Mechanics : Embankment and Bear i ng Capacity 
Waterways 
Applied Mathematics III 
Differential Equations 

Enlisted Personnel Program 

Semester 

Fall 1965 

Spring 1966 

Summer 1966 

Fall 1966 

Spring 1967 

Summer 1967 

Fall 1967 

49. Before the Army created the Scientific and Engineering (S&E) Program, 

college graduates in engineering and science were drafted into military service and 

gi ven troop assignments that did not help their technical development and that rep

resented a loss or misuse of talent in technical fields wherein shortage of college

trained manpower existed. College graduates qualifying for the Army S&E Program 

are now assigned after basic training to Army installations that can use their aca

demic training on military projects . The WES is primarily interested in the Engi

neering, Mathematical , and Physical Sciences Assistants under this program, and 

since July 1954 a total of 159 enlisted men have been assigned . Currently, there 

are 32 S&E assistants at WES. Of the 159 assigned, 25 accepted employment with WES 

upon discharge from the service and 17 of these are currently employed. A key 

engineer, presently Chief of the Enginee r i ng Research Branch, Nuclear Weapons Effects 

Division, Mr . William J . Flathau, was one of the first engineers assigned to WES 

under this program in July 1954. 

Silver Anniversary 

50 . The Silver Anniversary Celebration of the WES was held during 18- 20 June 

1954 while COL C. H. Dunn was Director . The celebration consisted of open house at 

the Vicksburg Installation from 2 :00 until 9 :00p .m. , on Friday, 18 June, and from 
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2:00 to 5 :00p .m. , on Sunday, 20 June . Open house at the Jackson Installation was 

from 2:00 to 5:00p .m., on Saturday and Sunday, 19 and 20 June. During these open 

house periods, some 19 exhibits and demonstrations were availabl e for viewing 

throughout the Vicksburg Installation. At the Jackson Installation the open house 

consisted of inspections of operations and equipment of the Concrete Division and 

Mississippi Basin model . Several sound motion picture films depicting operations 

of the WES were shown continuously at various locations at both installations . The 

Vicksburg Chamber of Commerce sponsored a special edi tion in the Vicksburg Evening 

Post . A speci al ceremony was held at 8:00p .m., on 18 June, which included an ad

dress by the then Chief of Engineers, MG Samuel D. Sturgis, Jr., and the introduction 

of former WES Directors who were present for the celebration. It was estimated that 

3000 persons visited the Vicksburg Installation on 18- 20 June, including approxi

mately 1400 for the night ceremony on 18 June. About 1200 visited the Jackson Instal

lation on the afternoons of 19 and 20 June . 

Technical Society Participation 

51 . WES personnel are extremely active in many professional societies on a 

local, state, regional, national, and international level. Membership is held 

chiefly in those organizations that relate to t he discipline in which the incumbent 

is working. For example, geologists are active in the Geological Soci ety of 

America, engineers in the American Society of Civil Engineers, material s experts 

in the American Concrete Institute and American Society for Testing and Materials, 

etc . Since engineers predominate at WES, most activity ~s centered in engineering 

or ganizations and in parti cular the American Society of Civil Engineers . On the 

national level, Messrs . Turnbull, Johnson, and Shockley have served as Chairman of 

the E'xecutive Committee of the Soil Mechanics and Foundations Division, while 

Messrs. Tiffany, Fortson, and Brown have served as Chairman of the Executive Com

mittee of the Hydraulics Division; on a regional and local level, WES employees 

have served as officers and members of the board of direction. Of the 217 engi

neers at WES, 60 percent are registered professional engineers in one or more states . 

Mr . W. J. Turnbull has served as President of the Mississippi Society of Profes

sional Engineers and is c1rrrently serving on the State Board for Registration of 

Engineers . Mr. Bryant Mather has served as President of the American Concrete In

stitute . Personnel of WES are active in such professional.groups as the Highway 

Research Board, the American Society for Testing and Materials, American Society 

of Agricultural Engineers, American Association for the Advancement of Science, 

Society of American Military Engineers, National Sci ence Foundation, American In

stitute of Professional Geologists, American Association of Petroleum Geologists, 

National Secretaries Association, and others . WES employees are also active i n 

international professional societies such as the International Congress on Large 
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Dams, International Association for Hydraulic Research, Permanent International Navi

gation Congress, International Society for Terrain- Vehicle Systems, and International 

Society for Soil Mechanics and Foundation Engineering; N.U·. Turnbull is currently 

serving as Vice-President of North America for the latter organization. 

Awards 

52 . A number of WEB employees have received awards of d i sti nction conferred 

by professional and technical societ ies, Department of Defense , Department of Army, 

etc . , above the l ocal leveL Those receiving such awards i nclude: 

Award 

Executive Office 

vT • L. Bache , Jr . Meritorious Civilian Service Award 

Office of Technical Programs and Plans 

Fred R. Brown War Department, Armed Services Forces, Commenda
tion for Meritori ous Civilian Service 

Man of the Year Award, Vicksburg Junior Chamber 
of Commerce 

Reproduction snd Reportc Branch 

Aubrey W. Stephens, Jr . 

Hydraulics Di vision 

Marden B. Boyd 

Frank B. Campbell 

George B. Fenwick 

Garbis H . Keulegan 

Soils Division 

M. J. Hvorslev 

C. R . Kolb 

CE Meritorious Civilian Service Aw·ard for Bravery 

ASCE Karl Emil Hilgard Hydraulic Prize 

Meritorious Civil ian Service Award 

Meritorious Civilian Service Award 

U. s. Department of Commerce Exceptional Service 
(Gold Medal Award) Award for Outstanding 
Service 

Research Prize , ASCE 
Terzaghi Award, ASCE 
Certificate of Achievement, Department of Army 
Corresponding Member, Danish Academy ·of Technical 

Sciences 
Honorary Member, Danish Society of Soil Mechanics 

and Foundation Engineering 

Best Paper Award, Society of Economic 
Paleontologists and Mineralogists 

Best Paper Award, Gulf Coast Association of 
Geologic Societies 
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Soil s Division ( Continued) 

C. R. Kolb 

W. J. Turnbull 

Concrete Division 

Alan D. Buck 

Rose C. Harrell 

Thomas B. Kennedy 

Bryant !.father 

Katharine Matber 

Leonard Pepper 

James M. Polatty 

Kenneth L. Sauci er 

Award 

Department of Army Official Commendation, USA 
Arctic Test Center 

Exceptional Ci vilian Service Award, War Department 
Distinguished Service Award, University of' 

Nebraska 
Honorary Doctor of Engineering Degree, University 

of Nebraska 
Norman Medal, ASCE 
Department of Army Exceptional Civilian Service 

Award 

Date 

1946 
1949 

1957 

1959 
1964 

Department of Defense Disti nguished Civilian 1965 
Service Award 

Commander ' s Award, U. S . Intercontinental Bal lis- 1965 
t ic Missile Program, BaHi stic Systems Division 

Award of Fellow Member, International Society for 1966 
Terrain-Vehicle Systems, Inc. 

Engineer of Year Award, Mississippi Society of 1966 
Professional Engineers 

Secretary of Army Research and Study Fellowship 
ACI Wason Medal f'or Research 

Department of Army Decoration for Meritorious 
Civili an Service 

ACI Wason Medal for Research 
Department of Pu1nJ Decoration for Meritorious 

Ci vilian Service 
ASTM Award of Merit 

ASTM Award of Merit 
Sanford E. Thompson Award 
Department of Army Decorati on for Meritorious 

Civilian Service 
Roy W. Crum Distinguished Service Award, Highway 

Research Board 

Sanford E. Thompson Award 
ACI Wason Medal for Research 
Department of Army Decoration for Exceptional 

Civilian Service 
Department of Defense Disti nguished Civilian 

Servi ce Award 
Civil Service Commission Federal Woman's Avrard 

Sanford E. Thompson Award 

Silver Beaver Award, Boy Scouts of America 

Department of Army Decoration for Meritorious 
Ci vilian Service 
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Award 

Concrete Division (Continued) 

William o. Tynes 

Charles E. Wuerpel 

Department of Army Decoration for Meritorious 
Civilian Service 

ACI Wason J4edal for Research 

Nuclear Weapons Zffects Division 

G. E. Albritton United States Army Science Conference Certificate 
of Outstanding Achievement Award 

G. L. Arbuthnot, Jr . Department of Army Commendation Medal 

J . T . Ballard OCD grant to attend school 

w. J . Flathau Young Engineer of the Year , l.fSPE 

T. E . Kennedy United States Army Science Conference Cerliificate 
of Outstanding Achievement Award 

J. N. Strange United States fl~ Science Conference Certificate 
of Outstanding Achievement Award 

R. E. Walker United States Army Science Conference Certificate 
of Outstanding Achievement Award 

f.tobili ty and Envirornnental Division 

J . G. Collins 

D. R. Freitag 

J . L . McRae 

B. G. Stinson 

Department of Pxmy Commendation for designing 
a novel device for indicating maximum and 
minimum groundwater elevation 

Secretary of Army Fel lowship for graduate study 

Citat i on from American Society for Testing and 
Materials for technical paper 

Department of Army Commendation for designing 
a novel devi ce f or indicat ing maximum and 
minimum groundwater elevation 

Construction Services Division 

G. W. Vinzant Meritori ous Civilian Service Award 

Corps Leaders Spawned by WES 

Dat e 

1946 

1966 

1967 

1966 

1963 

1966 

1962 

1966 

1963 

1961-62 

1959 

1965 

53 . Many former WES employees now hold or have held important positions in 

other Corps of E~gineers installations . Worthy of particular mention are : J . M. 

Caldwell, Director, Coastal Engineering Research Center; \-1 . K. Boyd, Technical 

Director, U. S. Army Cold Regions Research and Engineering Laboratory; George Howard 

(Retired) , former Technical Director of Engineering Research and Development 
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Laboratory; J. H. Douma, Chi ef, Hydraulic Design Branch, and G. E. Bertram, Chief, 

Soils Branch, Direct orate of Civil Works, Office, Chief of Engineers . Other former 

employees hold responsible positions in almost all dist r i ct and di vis i on offices 

of the Corps. 

Contributions of WES Employees to Local Community 

54 . I n addition to WES employees contri but i ng about $10,000,000 annually to 

the economic life of the community, they are involved in all aspects of community 

life and contribute much to its devel opment . They ar e act ive in every church, 

serving £rom organist t o chairmen of building committees; from Sunday School teachers 

and superintendents to deacons and elders; from chai rmen of offi cial boards to just 

plain participating church members. They are active in the youth work in both Vi cks

burg and Jackson and have served as scout troop leaders, Merit Eadge exami ners , and 

as scout council chairmen, and Mr . James M. Polatty has received the Silver Beaver 

Award in recognition of 35 years of active partic i pati on in scout act ivit ies; as 

Little League baseball organi zers, coaches , and commi ssioners; as YMCA director, mem

ber, and coach of basketball and football; as program partic i pants, organizers, and 

judges of science fairs and seminars; as PTA members and officials . In 1957, the 

PTA's of the f i ve public schools plus the City Council in Vicksburg were headed by 

either employees or wives of employees of the Corps of Engineers . Five of t he six 

positions were held byWES- affiliated personnel . Mr. J . B. Tiffany, Techni cal 

Director, was president of the City Council; Mr . F . R. Brovrn was president of the 

high school PTA; Mr . R. G. Ahlvin was president of the jtmior high school PTA; 

Mrs . A. A. Rula and Mrs . R. Y. Hudson, wives of engineers on the WES staff, served 

as presidents of two of the grammar school PTA's . The remaining public school PTA 

was presided over by the wife of an employee of the Vicksburg District. At the 

present time, Mr . Z. B. Fry is president of t he high school PTA and Mr . Willi am M. 

Pace is president of one of the grammar school PTA's . Every year WES employees 

serve in some capacity on Vicksburg, Jackson, and State PTA boards . Mr . Brown has 

served as Treasurer of the State PTA Board for several years . Employees al so par

ticipate i n Career Day spon~ored by all ci vic organi zations to advise high school 

st udents on certain vocat i ons and college training necessary . In civic activities, 

employees have served as chairmen and members of the Vicksburg Harbor Commission, 

Beautification Commission, Planning Commiss i on (Mr . Brown has been a member of this 

Commission for several years and i s the present Chairman), and as members of Chamber 

of Commerce committees . Employees are active in all civic clubs , the Little 

Theatre, t he VFW, American Legion, etc . , and many have served on the board of direc

tors and as president . WES employees (Messrs . Fortson, Skelton, Patterson, and 

others) are primarily responsible £or the start and continuation of the city Rose 

Garden sponsored by the Men's Garden Club of Vicksburg . Strong leadership in 
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charitable drives such as the United Fund, Cancer, Heart, etc . , is also provided. 

In Jackson, WES employees serve as members of the Civil War Round Table of Missis

sippi, the Mississippi Art Association, and the Mississippi Entomological Society. 

Mr . and Mrs . Bryant Mather are authors of 11The Butterflies of Mississippi," Tulane 

Studies in Zoology (1958), and 36 other publications on Mississippi butterflies . 

55 . In summary, WES employees are so heavily involved in the community life 

of Vicksburg and Jackson that it is difficult to name any activity in which they 

are not participating . 

Warren County Science Seminar 

56 . The Warren County Science Seminar (WCSS) is an extracurricular program 

for qualified high school students which is concerned with the round- tabl e discussion 

of sci entific or science-related topics . The Seminar is composed of outstanding hi gh 

school students and a l i ke number of adults from the surrounding professional com

munity . The discussions are much advanced from the science available at the high 

school level and cover all phases of scientific thought in as much breadth and depth 

as the backgrounds of student and staff members will allow. This is a nonprofit 

organization ~ith the professional people of the community contributing their time 

gratis . The WCSS was organized in April and May 1959, through a joint eff ort of the 

Student Scientific Guidance Committee (SSGC) of the WES and the Vocational Guidance 

Committee of the Vicksburg Branch, American Society of Civi l Engineers (ASCE) . The 

SSGC was authorized by WES Special Orders No . 7; dated 12 March 1959, to maintain 

relations with local high school officials and/or representatives of science classes 

and to offer guidance to staff members of the Science Seminar which was then being 

formed, since it is WES policy to participate in and support engineering and 

scientific activities in the secondary schools to the extent deemed reasonable and 

proper . The following WES employees were appointed by the Director to serve on the 

SSGC : W. J. Flathau, Chairman; W. G. Shocluey, F. R. Brown, F. P. Hanes, J. N. 

Strange, C. H. Lefeve, Recorder; and Mrs . Dale Bean, Secretary. Most of those ap

pointed vrere members of the ASCE Vocational Guidance Committee . 

57. When the Seminar was established in Vicksburg, participation was limited 

to Cooper High School and to two parochial schools; however, a few years ago it was 

opened to all schools in the community and then became known as the Warren County 

Science Seminar . To participate in the WCSS, a student must have completed the 9th 

grade, have a special aptitude for the sciences, and pass a stiff entrance exami

nation which is given each spring at the WES by WES employees. Although most staff 

members are WES employees, they also receive assistance from other governmental 

agencies, private industry, and medical profession, etc . Weel<ly sessions are con

ducted at the WES, which also makes available sl ide and movie projectors, library 

facilities, and tours of test facilities for the students. Dr . M. J . Hvorslev and 
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Messrs . Warren Grabau, R. G. Ahlvi n, F. P. Hanes, and E. E. Addor have provided out

standing l eadershiP for the Seminar . In addition to helping such high school 

students free of charge, the staff members have assisted in establishing Science 

Seminars i n Laurel and Hattiesburg, Mississippi, and have just recently been asked 

to assist in establishing one at Yazoo City, Mississi ppi . 

Consultants and Consulting Boards 

58 . T11rough the years the Station has been assisted in i ts research programs 

by out standing authorities in the various fields of work . Some have served on an 

individual basis and others as members of a board or panel to analyze problems, for

mulate plans for work, review progress, evaluate results, etc. Those vrho are cur

rently serving in a consulting capacity are listed below. 

Concrete Division 

Prof. Raymond E. Davis 
Dr . Roy W. Carlson 
Mr . Byram W. Steele 
Dr. Bruce E. Foster 

Dr . Delbert E . Day 
Dr . Hans Gesund 

Hydraulics Division 

Dr . Hunter Rouse 
Dr . Vito A. Vanoni 
Prof. ~oe W. Johnson 
Dr . Arthur T. Ippen 
Dr. Garbis H. Keulegan 

Mr . George B. Fenwick 

Dr . Donald W. Pritchard 
Mr . Clarence F . Wicker 
Mr . Francis F. Escoffier 

Mr . C. P. Lindner 

Dr . Ray B. Krone 

Engineering Studies Program 

Thermal stabilization of soils studies and various 
studies for the Structures Section 

Hydraulic investigations under the Engineering 
Studies Program 

Channel stabilization and hydraulic engineering 
investigations 

Hydraulic engineering investigati ons 

Channel stabilization 

Radioisotopes Tracer Tests for Shoaling Materials 

Nuclear Weapons Effects Division 

Dr . Arnold Arons Research on reflection of underwater shock waves 

Dr. Melvin L. Baron 

Dr . George B. Clark 

Shock vrave propagation, particularly ground shock in
duced by nuclear devices and formulation of theoreti
cal expressions for predicting the response of buried 
inclusions engulfed by shock waves 

Problems relating to underground explosions and pro
tective faci l ities that are deeply buried or that are 
mined at considerable depth 
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Nuclear Weapons Effect9 Division (Continued) 

Dr . Donald A. DaDeppo 

Dr. Don U. Deere 

Dr . Alfred J. Hendron, Jr. 

Dr . Charles B. Ivy 

Dr . Joseph F . Libsch 

Dr. J. L. Merritt 

Dr . Grover L. Rogers 

Dr . Mete A. So zen 

Dr . Dudley H. Towne 

Dr. David A. VanHorn 

Dr . Robert V. Whitman 

Techni cal Services Division 

Dr. Byron E. Short 

Dr. James H. Tracey 

Soils Division 

Dr . Edward B. Cale 

Dr. Ralph E . Fadum 

Dr . William H. Goetz 

Dr . Lowell E. Gregg 

Dr . Willi am J . Hall 

Dr . Milton E. Harr 

Dr. Lydik S. Jacobsen 

Dr. Nathan M. Nevnnark 

Dr . Ralph B. Peck 

Dr . Frank E. Richart, Jr . 

Dr . Julian C. Smith 

Dr. Thomas H. Thorn burn 

Dr. Reynold K. Watkins 

Dr . FrankS . Gilmore 

Problems and programs in the general field of protec
tive construction, concerning specifically the 
response of buried structures and individual struc
tural elements to dynamic l oading 

Engineering properties of nuclear craters 

Slope stabili ty under earthquake loading 

General field of protective construction, concerning 
specificall y the response of buried structures and 
individual structural elements to dynamic loading 

Dynamic properties of materials, especially in the 
field of nuclear weapons eff ects 

Soil dynamics in construction, ground motion, and VAB 
rail beam st udies 

Dynamic response of above- and belmr- ground buried 
structures and with shock wave propagation 

Consulting services on study of slab shear strength 
tests and AISI project on dynamic beam tests 

Air blast, \>Tater shock, and acoustic approximations of 
low amplitude wave motions 

Reinforced concrete structures and models 

Response of soils subjected to dynamic loadings, 
especially i n f i eld of nuclear weapons effects 

Heat transfer and thermodynamic investi gations and 
assisting Instrumentation Branch on redesign 
problems 

Data r eduction 

Erosion control studies 

Flexible pavement design 

Bituminous mixtures and flexible pavement design 

Soi l stabili zation investigations 

Soil dynamics studies 

Fl exible pavement probl ems 

Soil dynamics investigations and vibration studies 

Flexible pavement design and soil dynamics 

Des i gn crit eria for drainpipe and flexible pavement 
design studies 

Soil dynamics studies 

Soil stabil ization studies 

Soil stabilization studies 

Development of design criteria for drainpipe 

Flexibl e pavement problems 
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Soils Division ~Continued} 

Dr. Stanley D. Wilson 

Dr . Kenneth B. Woods 

Dr . R. c. Herschfeld 

Dr . s. J . Poulos 

Dr. J. M. Duncan 

Soil dynamics studies 

Foundation and flexible pavement problems 

Soils engineering investigations 

Soils engineering investigations 

Finite element method of analysis for application to 
soil and rock mechani c problems 

Mr. Thomas B. Goode Probl ems relating to subsurface exploration and control 
of groundwater 

Mobility and Environmental Division 

The M&E Division currently has f our consulting boards : Soil Moisture Predicti ons, 

Mobility Research, Remote Sensing, and Military Evaluation of Geographic Areas . 

Members of these boards consist of consultants and experts from other governmental 

agencies . The composition of the boards changes frequently . Those presently serv

ing are as follows : 

Dr. Arpad A. Warlam - Soil Moisture Prediction and Mobilit y Research 

Dr . Robert N. Colwel l - Remot e Sensing 

Dr. Laurence H. Lattman - Remote Sensing 

Dr. August W. Kuchler - Military Evaluation of Geographic Areas 

Dr . Norman W. Radforth - Military Evaluati on of Geographi c Areas 

Dr. Pierre Dansereau - Mi litary Evaluation of Geogr aphi c Areas 

Dr . Howard T. Odum - Military Evaluation of Geographic Areas 

Consulti ng Activi ties 

59 . The WES serves as a staff of consulting engineers and scientists , not only 

to the Corps of Engineer s, but also to other el ements of the Department of the Army, 

the Department of Defense, and many other governmental agencies as wel l . It has con

t inuously in the field, in support of other agencies , both operating personnel and 

consultants , in connection with such problems as an earth slide, a foundation failure 

in a dam, a concrete failure in a navigation lock, river st abilization, the design 

of rubble-mound breakwaters, harbor wave action, soil mechanics, mobility, terrain 

analysis, the design of vehicles, cratering and ground shocks produced by explosions, 

and the telemetering of hydrologic data . 

60 . Staff members also serve as officers and members of important committees, 

i . e ., Mr. Tiffany is Chairman of the Commi ttee on Tidal Hydraulics and a member of 

the Committee on Channel Stabilization and the Potamol ogy Board; Mr. Turnbull is a 

member of the Army Scientific Advisory Panel for Military Aspects of Geophysical 

Phenomena; and Mr. Eugene Woodman serves as representative on the Inter-Service 
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Committee on Technical Facilities, Southeast USA, replacing Mr. C. B. Patterson who 

was the original senior member of this Committee . 

61 . In addition to serving in an official capacity, many of the staff members 

are recognized experts in their respective fields and provide consulting services to 

agenc i es outs i de the Federal Government, such as state and local governments and 

contractors who have C~vernment contracts . Some staff members also provide consult

ing services on a personal basis to consulting, engineering, and construction firms 

throughout the world . 

Overseas Work 

62 . Soon after the beginning of World·War II~ the work of WES began to expand 

outside the continental limits of t he United States, primarily as a result of the war 

effort . The accompanying wor ld map (fig . 1) shows the di stribution of the overseas 

projects . The legend and notes on the map are sel f-explanatory . The initial over

seas work occurred pri ncipally in the Soils Div i sion in connection with the eval ua

tion and desi gn and construct i on assistance on existing and new airfiel ds, respec

tively. During and subsequent to the war effort, this work was expanding and ~ras 

particularly evident in the Soils and Hydraulics Division. The Hydraulics Divis i on 

work consisted largely of design and construction assistance , usually in the form of 

model studies in connection with river and harbor devel opment. 

63 . In the l ate 1950 ' s and early 196o's , overseas work on research and devel 

opment projects was i nitiated . These projects were confined to the Soils, Mobility 

and Environmental (M&E), and Nuclear Weapons Effects (NWE) Divisions . The NWE 

research and devel opment activit ies pertained largely to cratering and ground-motion 

studies, whereas the M&E work was confined, as the name implies, to mobility of mili

tary vehicles and studies in groundwater and vegetation environments i n an effort to 

gain worldwide background for these projects . Some of the early Soils Division re

search and development projects were in connection with mobili ty and environmental 

work; however~ most of them pertained to projects in connection with expedient sur

facing such as landi ng mats, membranes, and soil stabilizati on. The work of the 

Concrete Division was in the form of military construct i on assistance in designing 

concrete mixtures, particularly in cold climates . 

64 . The Soils, Hydraulics, and M&E Divisions were involved in certain miscel

laneous projects that consisted largely of attendance at international meetings and 

conferences, consulting serv i ces, lectures , conducting training schools, and offi cial 

exchange visits . In this latter category, Mr. Turnbull visited Russia in September 

1959 as a member of an American delegation of soil and foundation engineers for the 

purpose of studying Soviet research , des i gn, construction, and education in the 

field of soil and foundation engineering. Mr . Tiffaqy vis i ted the USSR in September 

1961 as a member of aU. S . exchange delegation of hydrauli c laboratory directors for 
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the purpose of obtaining technical information on hydraulic laboratory operations in 

Russia . 

The table which follows 

ects among the several divisions . 

shows a. general breakdown of the overseas proj

From the table , it is noted that a total of 4o7 

projects outside the continental limits of the United States were accomplished . Of 

these projects, 232 were in connection with military or civil design and construc

tion assistance work, 88 concerned research and development, and 87 were 

miscellaneous . 

WES Activity Outside the United States 
Type of Project and No. 

Military or Research 
Civil Construe- and Develop- Miscel-

WES Technical Division t i on Assistance ment laneous* 

Concrete 

Hydraulics 

Nuclear Weapons Effects 

Mobility and Environmental 

Soils 

3 
ll 

218 

1 

9 
17** 

61 

22 

6 

2 

57 

Total 232 88 87 

* Attendance at international meetings and conferences, consulting 
services, lectures, conducting training schools, and official ex
change visits. 

** Work was carried o~ in several specific locations for each of 
several of these projects. 

1953 Tornado 

66. The tornado that struck Vicksburg on Saturday evening, 5 December 1953, 
did extensive damage to the downtown industrial and business districts and to the 

residential areas in the northeast ern part of the city. The Director of the Station, 

COL c. H. Dunn, was notified of the disaster almost immediately and requested to 

provide personnel, supplies, and equipment . A complete summary of actions taken and 

services provided is contained in Appendix XXIII . 

Long-Range Master Plan 

67. During the Annual Inspection by the team from OCE on 7-8 October 1963, 
the Director was requested to develop a long- range plan for the WES. To be included 

was a study of the mission; long- range work forecast; review of adequacy of exist

ing facilities in relation to the forecasted work load; and recommendations concern

ing a long- range plan of development over the next five to ten years . 

68 . The study was initiated immediately with a completion target date 
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scheduled to coincide with the FY 65 Annual Inspection. The Director, COL Alex G. 

Sutton, Jr . , presented a brief oral summary of the initial plan at the Annual Inspec

tion on 29 September 1964 and the wri tten version was transmitted to the Chief of 

Engineers by letter dated 9 October 1964. This initial report was approved with a 

few minor exceptions. 

69 . An updated version of the Long-Range Plan was submitted to the Chief of 

Engineers on 25 April 1967 and is currently being revised . 

The Future of the Waterways EXPeriment Station 

70. Although the future of any Government installation can be determined by 

the stroke of a pen or decision of a single individual, the scope of activity and 

capability of the \iES staff are such that it can be assumed that WES will continue 

as an organization indefinitely. The name may be changed, the mission altered, the 

chain of authority revised, but WES will continue as one of the leading governmental 

research and eXPerimental organizations in the. country. I t is estimated that future 

growth, program and personnel, will continue to increase although at a slower rate 

than in the past. Total programs in the next 20 years should incr ease from the 

present 18.6 million dollars (in-house) to about 25 million dollars ( i n- house) and 

the personnel staff from its present level of 1300 to about 1800 . The type of 

program to be carried out will depend upon the conditions of the time. Emphasis 

will be given research on military problems if wartime activity predominates, whereas 

emphasis will be shifted to civil problems in the event of a cessation of hostil

ities. In any event, i t is expected that the military program of work will continue 

to exceed the civi l program. The latter program will give increased emphasis to all 

phases of water resource problems. 

71. Technical ability of the professional staff will continue to improve at 

an ever-increasing rate as a result of increased emphasis on education and the ad

vanced study programs sponsored by the Government . Increased skills being developed 

in computer applications will call for access to larger and larger computers. It 

is estimated that computer activities at WES will increase manyfold, and practically 

all data analyses and drafting will be accomplished by computers . Increased use 

of computers will require more sophisticated and eXPensive instrumentation for the 

recording of data in a form for ready computer analysis. Personnel of the technical 

divisions will become more computer-oriented and will develop an increased capa

bility to program their own problems. 

72. As regards physical facilities, it is estimated that additions will be 

made to all existing office buildings to accommodate a gradually increasing staff . 

A separate building to house Construction Services Division personnel will be con

structed in the vicinity of the present Shops Buil ding; space presently occupied will 

be utilized by the Soils Divi sion . These addi tions plus the completion of the new 
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Concrete Division building and construction of a Computer buil ding should provide 

adequate office facilities for a staff of 1800 persons. Land costs make unlikely 

the acquisition of new property adjacent to the Vicksburg reservation. Requirements 

for additional test areas wi ll be satisfied by short-terro rental agreements for 

nearby sites and by utilization of the Jackson Installation. The 155 acres east of 

Porters Chapel Road recently procured will be policed to ensure efficient utiliza

tion of the space for test purposes. About 500,000 sq ft of covered area will be 

provided by shelter construction in the new area within the next five years . It is 

anticipated that WES will maintain titl e to all lands at the Jackson Installation 

and will maintain the Missis sippi Bas i n model on a standby basis "rith intermittent 

operation as the occasion demands. The barracks-type buildings from World War I I 

will be removed and all on- site personnel will be housed in the present Concrete Di

vision building. Security and maintenance for.ces will be l imited as much as possible. 

73. Although revisions in the above-mentioned plans will be made as conditions 

and higher authority dictate, the plans as outlined represent the best forecast pos

sible on the basis of past WES experience and projected work loads. 
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Appendix I 

ORIGIN OF THE WATERWAYS EXPERIMENT STATION 

by Herbert D. Vogel 
Brigadier General, United Stat es A:rrrw, Retired 

The waterways Experiment Station at Vicksburg, Mississippi, created and designed 

by the Corps of Engineers to meet a unique need , is the greatest institution of its 

kind in the world. River experiment ation has been extended to include soils investi

gation and research, and since 1946 a concrete laboratory has become an outstanding 

addition . During the past 30 years, hundreds of probl ems relating t o all parts of 

the United States and many foreign countr ies have been brought to it for study . Sav

ings aggregating millions of dollars have been effected along with the improvement of 

hydraulic structure design . Thousands of visitors have come from all over the gl obe. 

As a result of proof provi ded by the st ation as to the validity of model s , engi 

neers do not build large or expens i ve hydraulic structures today until they are first 

tested on a small scale . This is a complete revolution in engineering concept s . 

I n 1930, when ground -.ras broken for the station, most hydraulic engineers 

thought of models as mere toys for the youngsters of the profession. A very large 

group was openly skeptical and many voiced t heir disdain . This attitude was shared 

by many officers and civilian employees of the Corps, and a few held ill-concealed 

resentment of the newfangled approach . Some high officers actually feared that model 

testing imposed a threat to sound engineering based on theory and computations . 

While the work and accomplishments of the Waterways Experiment Station have 

often been described the events l eading to i ts establishment have not been included. 

Early Models and Laboratories 

No one can tell where or when the idea first appeared of using models to pre

dict the acti on or effect of prototypes . Perhaps some caveman saw the usefulness 

of the vrheel by rolling a small, round, flat stone on a smooth surface . But through

out the ages many things were undoubtedly done originally on a small scale . James 

Watt' s teaket t l e vras in effect a small model of the steam engi ne t hat was to follow. 

Models of structures, machines, and even ships were made and tested long befor e 

it was deemed appropriate or feasible to experiment with small - scale replicas of hy

draulic channels and rivers . It is recorded that Professor Rehbock was acti ve in 

Karlsruhe about 1900, and some exper iments relative to the Weser River were conducted 

i n t he Prussian laboratory at the Lock Island in Berlin as early as 1904. 

Sometime just befor e the turn of the century, Prof, Hubert Engels of t he Tech

nical College at Dresden visited a number of educational institutions in the Uni ted 

States . At t he University of Michigan a professor of hydraulics was using a glass

sided flume to demonstrate the fl~r over a wei r. This so impressed Professor Engels 
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that upon his return to Germany he built a mnall laboratory in a basement at his 

college . The i dea was taken up, and similar l aboratories soon appeared in other 

technical colleges , notably at Karlsruhe and at Delft in Hol land where Dr. J . Th . 

Thijsse was a professor of hydraulics . Other laboratories were established duri ng 

t he next few years in France, Ital y, and Czechoslovakia. The installation of the 

Prussian Government in Ber lin had grown in size and reputation, and its personnel 

worked closely with professors of the adjacent Berliner Technische Hochschule . 

A year before World War I, John R. Freeman, an engineer of Providence, Rhode 

Island, saw the hydraulic laboratory in Dresden whi l e visiting there. Four years 

later he found that the or iginal laborat ory had been completely rebuilt and that new 

ones had also risen at Karlsruhe and Delft . In 1925 he noted a rapid extension of 

the idea throughout Europe, and his quickened interest led to the establi shment of 

a travel ing fellowship to be awarded each year in his name by the Ameri can Society 

of Civil Engineers . 

Campaign for U. S. Labor atory 

By 1927, Freeman's enthusiasm for t his new science had increased to the point 

that he felt compell ed to campaign for the establishment of a hydraulic laboratory 

by some agency of the Unit ed States Government . The Corps of Engineers being cool 

to the idea, he turned to the Bureau of Standards for sympathetic attention and in 

so doing gained the ear of Herbert Hoover, who was then Secretary of Commerce . 

To promote h i s aims in the United States, Freeman commiss i oned Samuel Shulits, 

a young Amer ican postgraduate student, to transl ate from German to English a work 

on hydraulic laboratories by Professor Schoklitsch of BrUnn, Czechoslovakia . Shulits' 

work, completed about 1930 , received final editing by Dr. Lorenz G. Straub of the 

University of Minnesota . 

In 1928 Freeman managed to get a bill intr oduced i n the Congress by 

Senator Joseph E. Ransdell of Lo~isiana t o authorize construction of a hydraulic 

laboratory in the Bureau of Standards i n Washingt on, D. C. The bill was passed in 

the Senate and reported to the House, where hearings were scheduled before the Com

mittee on Rivers and Harbors on April 26 and 27, 1928 . 
At that time, Maj . Gen. Edgar Jadwin, Chief of Engineers, was engaged in the 

problems resulting from t he 1927 flood on the Mississippi and had l ittle tune or 

opportunity to consider new and untried methods of research . He ~~as taken by sur

prise, therefore, v1hen Col. Ernest (Pot) Graves informed him that the House Committee 

on Rivers and Harbors would receive testimony from him on May 15. Both men realized 

that a l aboratory in the Bureau would probably eliminate the possibi lity of attaining 

a laboratory for work on the Mississippi River . 

With only a short time t o prepare himself, General Jadwin went before the House 

Committee to point out that a laboratory for practical use with respect to work on 
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the Mississippi was mor e essential at that time . General Jadwin emphasi zed the i dea 

that a l aborat ory should be a tool of :practical engineers and should be located not 

i n Washington but cl ose to the :problems re~uiring sol ution. He said that it was 

necessary for a hydraulic laboratory~ capabl e of dealing with the pr obl ems of the 

Mississippi and the similar alluvial river s of the country , t o be located on t he 

Mississippi , where experiment s could be carried on with the types of alluvium and 

sediment character istic of the valley, and \'/'her e l aborat ory :personnel could be in 

contact wi th the f i eld f or ces doing t he actual river wor k , t o check theor eti cal con

cl usi ons against pr acti cal observations . 

The hearing continued at length, with discussions about the exact :point on the 

Mississi ppi where a laborator y should be built and even the suggestion that perhaps 

it could be put on a bar ge to be moved where needed. 

As a result of the Jadwin testimony, action t oward t he establ ishment of a 

National HYdraulic Laborator y was deferred by the House Committee. It appeared 

l ikely, however, that the issue would come up again in the next session of Congress, 

and the Chief of Engineers knevr that he would need more information at that t ime . 

Accordingly, he or der ed Col. E. M. Mar kham and lst Lt . John Paul Dean to visit 

all European laboratori es during the l at e swnmer and fall of 1928 . Colonel Markham 

returned on November 15, after about six •reeks of travel, well armed with facts ; 

Li eutenant Dean stayed on t hrough the fall to obt ain mor e detailed inf or mation. 

Heari ngs before the House Committee were r esumed on January 29, 1929, through 

February 28, when the Committ ee adjourned wit hout action. The test imony given by 

Colonel Markham tended, in general , to belittle European progress . Comparison was 

drawn between Ameri can :pr obl ems and theirs , and the conclusion was that i n this 

country engineer s would need to wor k with bigger models on a more flexible basi s . 

Li eutenant Dean gave excel lent testimony rei nforcing t hi s :position. He :pointed 

out that a laboratory built for problems of the Mississippi would re~uire r oom to 

grow and that many models would have to be built outdoors with only temporary shelter 

provided. 

Establishment 

On June 18, 1929 , General Jadwi n dir ected the President of the Missi ssippi 

River Commission, then at St . Louis, to establish a hydraulic l aboratory i n t he 

alluvial valley of the Mississippi at or near Memphi s, Tennessee .* 

The President of the Commission informed the Di st r i ct Engineer at Memphis , 

Lt . Col . F . B. Wilby, of the directi ve from the Chief and requested him to take 

the necessary steps to :pr ovide a suitabl e space for this labor atory in or adjacent 

* His authority for this was contai ned in the Missi ssippi Ri ver Fl ood Control Act, 
Public Law 391, 70th Congress , May 15 , 1928. 
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to his shop and depot . At this time all that was needed was suitable space and a 

building of about 60 feet in width and 100 feet in length . The building was to be 

located in such a way that it could be extended to at least 200 feet when needed. It 

was directed t~at the building be a simple type of galvanized iron structure . 

Plans for a building of the type described were all but completed when a tele

gram was received on November 16, by the Memphis District Engineer from the Chief 

of Engineers, Maj. Gen . Lytle Brown, which read, "Hydraulic Laboratory may be re

moved. Suspend all construction work on it . " On November 25, advice was received 

from Maj . D. 0 . Elliott, assistant to the President, Mississippi River Commission, 

that the Commission headquarters were being moved from St . Louis to Vicksburg, 

Mississippi, and that the laboratory would go there, too . After looking over possible 

sites around Vicksburg , a report was submitted to the President of the Commission 

on December 9, recommending const ruct ion of a l aboratory at a location on Durden 

Creek, 4 miles south of town . The new Chi ef of Engineers in approving the project 

stated that an experimental and research force, with the necessary personnel and 

equipment, should be set up at once and expanded according to need, and that the 

director of it should operate directly under the Division Engineer . 

Purchase of the land for the station was approved by the Secretary of War on 

February 14, 1930, but problems still remained. The economic depression of the 

thirties was now in full swing, and by law there was a prohibition against making new 

appointments in the civil service . Also, all salaries were cut 15 percent. 

Prior to acquisition of the land at Durden Creek, James G. Jobes, a young junior 

engineer recently graduated from the University of Michigan, and Isham H. Patty, an 

assistant engineer, whose basic educati on was in pharmacy, had been assigned to the 

station from the Vicksburg District . Hard pressed, with a tremendous flood- contr ol 

construction project on their hands , distri ct engi neers could supply but little 

personnel. Willingham Woods of Washington, Georgia, a graduate of the Georgia Insti 

tute of Technology, was transferred from the Vicksburg District as a junior engineer , 

as were one or two others in the unclassified grades . For the most part it was neces 

sary to employ college graduates as laborers at $100 a month less 15 percent. Un

skilled labor, soon to become skilled in the trades , was paid $65 less 15 percent . 

The silver lining to this cloud was that during its formative years the ex

periment station gained a staff of young, brilliant engineers, who were willing to 

undertake any task, whatever the challenge . None bad lifetime theories to uphold, 

and any one of them would have been glad to prove Sir Isaac Newton wrong. All were 

iconoclasts in that sense . 

This was the spirit needed to instill life in the facility \<thich had been 

created. A dam had been built and water was being impounded with every rain. The 

main building, emblazoned with an engineer castle over its main entrance, was serving 

as a workshop and office . Costs had gone far beyond those anticipated but 

Brig. Gen . T. H. Jackson, president , and Maj . P. S . Reinecke, assistant to the 
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president of the Mississippi River Commission, had become extremely interested and 

approval was given to additional requests for funds . 

First Projects 

During the first summer, 1930, Prof , Cl arence Bardsley went to Vicksburg from 

the Missouri School of Mines to work as an assistant. Just after his arrival, 

General Jackson asked if it would be possible to build a model of the Illinoi s River 

and through work with it to establish the limit of bacbrater from the Mississippi . 

Thi s probl em would have been relativel y simple with all anticipated facilities avail

able and plenty of time to do the job . But results were needed in 30 days, and 

there was little to work with except a source of vTater . This was the first real 

challenge. If refused, the entire approach might be discredited. 

Templates '"ere cut from sheet steel and fitted to the ground which Bardsley 

carved out with a grapefruit knife to form a miniature river channel. A weir box 

was built, and the weir was calibrated. The loess soil of the experiment station 

grounds could be carved and made to withstand erosion for this test, but it was a 

one- time success . Once disturbed, the soil became dust and, even though compacted, 

could not be carved again. 

As a result of tests, the limit of Mississippi backwater on the Illinoi s River 

was reported as being at Mile 120, and Congress so established it . Then came the 

problem of determining backwater in the Yazoo Delta. This was quite a different 

undertaking . 

A large model, representing 100 miles or so of the Mississippi River, was 

needed; and the backwater area would be of consi derable extent . The expedient of 

building on bare ground could not be used as it had been for the Illinois River 

model. So much area was involved that it would be necessary to concr ete the entire 

surface . The next problem was to decide upon suitable scales . The model could not 

be too large for the available space and cost was a major fact or . With the predi cted 

savings engendered by models a thing to be proved, those in authority would not look 

with favor upon large expenditures. A horizontal scale of l to 2,000 would have been 

chosen except that graph paper was available only \~th subdivisions i n multiples of 

12 . Metric paper could not be f'ound. So a scale of 1 to 2,400 was f inally selected. 

This introduced doubts and fears, because European experi ence had led to a belief 

that a scale of 1 to 300 was extremel y small. And it was necessary, t oo, to side

step European princi pl es in the matter of distortion. Measurable depths and proper 

charact eristics of flow could be obtained only with a vert ical scale of at least l to 

120, so a 20 :1 distortion was employed . This opened a new chapter in the design and 

constructi on of river models . 

With the main building of the stat ion compl eted and equipped, new problems wer e 

under taken i n the next f'ew months . A model was built to determine the di stribut ion 
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of flow through the Bonnet Carre f l oodway. The means of protecting railroad embank

ments subject to overflow were tested in full scale in the creek downstream from the 

l aboratory. Also, an indoor model was built to determine the effects of cutoffs in 

the Greenville Bends . 

Research Activities and Growth 

The next summer, as the result of a request by Lt. Paul W. Thompson, he and a 

number of other lieutenants wer e sent to study at the station during the time between 

compl etion of their graduate work at civi lian universities and their assi gnment to 

the Engineer School at Fort Belvoir . This provided a means of undertaking a number 

of research problems, one of which related to the movement of sediment in a forked 

flume and another to types of flovr to be found at river bends . 

The science being new in this country and many nevr problems being encountered 

because of the magnitude of the prototype rivers, a need for new methods and materials 

was soon felt. The engineers of the station set out to try everything they could 

imagine. When instruments were lacking, substitutes were improvised, and many dis 

coveries emerged. One such invention was the Bentzel tube, later produced commer

cially to measure lovr-veloci ty f l ovrs . 

Gradually, an organizati on was formed to undertake and prosecute problems in an 

orde1·ly fashion. It is not possible here to name all the engineers who contributed 

to the early success of the station, but no record would be complete that did not 

acknovrl edge the very great contributions of Joe Tiffany, who came to the station 

straight from the University of Illinois and who has stayed through all the years . 

The story of Joe Tiffany is the story of the Waterways Experiment Station; and if he 

is ever so disposed, he can tell it from this point on. 

(from The Military Engineer, March-April 1961, Vol 53, No. 352, pp 132-135) 

I -6 



APPENDIX II 

'PRESENT ORGANIZATION CHART OF WATERWAYS 

EXPERIMENT STATION 



H 
H 
I 

1-' 

I W"Tf~Wo\YS E.XPER1"4EH f STAl !O H .---------, 
Off1C'E Of I( CHNICA\. MU.OA.ItY J.~ISJAIHS IOARCi I. (OW,It Ill!\ - ACMINtiHl:ATI\'E SUPPORT 
" fOGiit.ull o\KO PLAA.$ 

U~J.a..., 
EXE CU TIVE DHIC! ~t"-'.aO!t Jt..r1Jt ,tc..,..DM t..ll&o. ~.~., • .,.,o.,.,.~"*-"'.4t<Wihltr 

•f,(. flro'1 ""' I.TJ .. '\tlllf'"' r• LNY0 WCrtiliCb 
~.uDw COL lolln R. O.wtll, 11. Oltt<IOt Salt!Jc-.Tttt 

(Pt ~•c a-t. O.~tt~t-·b~ s.I\U•v LTC Ltvl A. RrOW1 Otil<fiYOitOIIDI 
Ur.ttMtJ.CI .. o bOCJ191 .Sflld~u1s.l~t-l&lt 

hbb.-t J. 8. Tlfll"' T«rtrunl O•r~tOf i1..-.lf"..et'•"'-~' c.-tua 
\.tAt!lwl \t.lill,lt!lll 

SOI,O!'I lt~anlirf * • 'lfih to-1\ltC 
St(CtM. ~StUA.I'tJ$ a.r u·~ JIMlGn 

·r A. Bro..., Aul Tteh"JUI OlltdOf 
Cti:Oeltce.t~,.,_.,t_..tuc 

•li Jl~!l 
bu o.~ 

Ianoe. Co~on ~dml•ltltatlvo Assl<wol llu.wO ~c» [dhlltiOIICo-•ttltt. l'fJatltl ..,,. 
ttCtMtr fo Wil~~tllf S.&s..: lf~&"INttu,_.U,~DI<t 

''"""' t.o.r&. ~.talbc*@IIIIJ UK"'u.t.o illlllfrlflt M iUMtdy b t<WUvtSe<.reltry 
• Q l HfiiiiNI'l IIKitlr •~tllt!ADI' 

AO'CwoN!b! \!.1 O.'t'4C: ralti 

. , • f'c:ttt\01 lt"O . Hf<lb[f!tt"O'i 
l._T Jilttl l'C 

Vhbpllfti"""OfKtt l«Moa!~mO•• 

AOVSORY AMD 40MI~ISTliATIYE ST.t.FF 

OfftCE CF' Th£ COIIIPf.OllU l!CKMICAL ~~ Offl(f- Offt(£ OF A~Jf'4HJt~hVE S£1lV 1'£WSOH1U:l Orfl(t iiii'PL'I' &. PIIOCUI!lw.E:Hl OffK( IEPR<OUClkW ' REPORTS BJ! 
~t. c (..,- C•Obd"" I c. .. u ...... ..... , J L 'hiMo, ;~4 c•._, L.t. Y:oruh,JI (It, •• J I .... 'i.-... .--....11 .... l_ i~Wr• I( Ins ,.. 

t:IWA~i A &(C~n~e ., UP!Ebl ~UVlCE 811!~ ( ,.l'l,O, I.IPfl l ~[lhi(CS IR COUHt4Cl lb"'Ot D(PC)Dtl UCTI()If 

J. lii . llo:Jo:t Or•• J LF,_.. C>-tt t. l TWitl """ 11. r. ~11111 -l , lll, PH~ "'"' 

,\OO!l 8Rt..WOf UFHY OH-ttt l RAYEl BRdQt PERSQifHU. -WA.tu.,f.w.EHt U$1 84l P\lltCAAS!~C IStANCH PHOfOGAAPtn S£C110N 
F It.,_..,_ ..... I , I ,(ltl('ft' """I 

, .. , ....... , - . .......... <>.• ,.~ .,. .. fl.l"..t.Aotll ..... 
IUOCE1 l\ll4N04 PkUICAL YctJIUW £ C\.IStoDlo\l- to VOSIJIOH J. PAV JIAHACUUtU ftlt WIPLY ~OHTIID 6 OIS1JIJ:atJ110H IR SOUTifl( ll.ll!STI!Al~ 

"( (;,f;,.,.,. l)r~ l.~lrt C..f L.C: bmll, J• C..r • c.. c .... t><J & GaN'HIC.S S_fCl OH 

R, f, kCtt c ... 
~GENEKT IRNtOt II!COROS M.f.N,t,GEM:HT lR NMPo-tA ~Gbi!Nl &.~ 

B.LIItlfCIII ..... Dfwl!Wl .... ~ ""' "~' VcC81t .. .• PltiHliHG 1ECl1CH 
F.lr:IOiltt Cletf 

t h iNJNG A OfVflOPwt'Hi 1$1 

y y *tlc.l! -
TEC~IIICAL STAFF 

I 
tfTOAAUl Kl 01Vl$10H .$01Utf\'tstO!f COHCR! Tf DIVISION ¥0l lli1Y 4 (JNIROttii!HTAL 01Y$10H ~l St_!Y.1CU 01'11-'ICN OlKSTROCllON SfRYICfS DtvtStCN 

t.fll. f&Jislln,J(. e>o• "I J,f .... ll thfl ...... ..... t G.k\.tr) o..t ~:.a.htl.,. ""' 1'-3ti;1Hff c .... 

A -.. IIU'W\'1 "-'10..1 \lti~COiut'II!Miillbt tl.-'llllbeQiel)' S.J. """ As.IICibtl 

tffORAUl~ .m.All'~$ BR• Io!Ctt EliB.AJU(.tofT I. f0Uif04TIOW U lH"NUAING j.l,f,QtANICS a~Ot TliiRAJtf _ -',HAlYSI~ Y.A.NOI RHEAtOt COH£R HtCtNe£-I~JHG BIUJOt 
~r r1(.W1I """ flti~Wbl.lb:otrl! 

. . ... ..,Iaiiy ""' " t..GII.IItll O!•t! • s, ,-. -· .,,~~,r,.••- ..... 
"'UCR'Wot.Y$. ~1101 

""' 
ftC4ftte:ltliG JC!fMCU 6!t.-.K01 Ytti!CU SlUCtU MAHCtl ltlffll'Uioi£NTAT!~ a•AoHOt CllftSlJl<Jc-TIOII 4 Hoto.INUIU.I~t IR 

i J . ftl~~U "'' 
J .•• Coo .... ov ....... OIMI A A."' c ... £,1.1'~"'11 C>.t a.l.le:Qftl ""' 

6lUAal.ES BtAHC!i EfPfOihfl SIIRFACU !lUNCH ...OIIU1Y AESUtck 81tA.HC!i flfC1RON!C CQJ.UIUTU BlAHot COtoi$l rNCTIOit & tM.I.MlCSM(£ 61 
WB 1~ ..... l . L tJ11114 Clr<l o. ft.- r•-.<~~t ..... ·o L. "'-"' C~>•.t l.U..CK50\f tNS14LU liOHI 

T • LfQ(II (t•tl 
VAff:A W .. VfS &ltAN(H ~l OY~lCS BRANCH 

R Y.!l~iOt;, St. l)off •.. """" Dod !i'UCl(.A.R ._EAPOMS Hf((fS Gl¥tSION SHOPS 8RAHOt 

U~VCTI.!IUS U.&JfQ flflilltE PAI(}I.(Hr IIW'GH 
(t.Ar~ •• l>o.J G. t E.a'IJfl. c..• 

1E""" c..-•• ltC...It.k• C•otl fVJtT 81.vKfi 
~.LSI.II•~.St tfl•tl 

GEOliX'f 81U.HCH 

t,""Mib tr~tl PJ1\'!.-c.-.\. sctut(:(:. tlto\HCH 

Lfl'VU' tll•tl 

£11GIHffRING RHUR01 IRAHC" 
J.lf.SI~~ 

,,., 
PROTECriVE 5lfiDC1URU 8RAH01 

'Dial A.»!~ W.J.Fla:llllt Cllltl 

l May l968 



APPENDIX III 

PAST ORGANIZATION CHARTS OF WATERWAYS 

EXPERIMENT STATION 



H 
H 
H 
I 
t-' 

I 
Oi'tlUHQIS Sretlot. 

rH· T. Lcng usoe ~ 

COllSTl!U:TlCII SECI'Ial 

c . R. Vo,rnd.of' Ant. &.sr 

w. ~- tWI't. Yor fQ&J) !AD 
K. A. ))lpn s.r..,..... 
C, C. Mt~iae DrJ,c:~..-
8. \.1. J(on.ki.G$ f~!Ab 
J, 1 •• Jfleltson Jl'o.r-.an !.ab 

&lli:fWi.CAL SO!'J'!Qr( 

a. A.. ford Jr. 6)sr 

II.. 1\, ~&troh& :t.a~ D.C"~;. 

F.J. ~u FQC'e.'ll'411 Tl'ftller 
w. H.. aoi!a•l'• 'n't'IM>l" 

H. M. lood ~ebittist 

F;. A. Jk.Kay P':Un~r 
r . t. '!redllloo !A'boN!r 

ftELD ADMDIISTRAUO.H 

s. lor. ~f;$(11; roramn tAb 

J. J . f.lr~c:~tnbrA\ku Jr C)e::rk 
W. \1. llf.t~.Ve-\ """"'""' 

C~RPENTER SHOi' 

9.. n. findle-y Cu-pent<e.r 

T. J. flnd.l t.v C..TJ*nt.O:T 
J, c. l.ei~t Ca.rpent~r 

W.\'ICNI£N 

£ . T. JIAtt~mtY Guud 
C. A. t1Av14S~ G"'-'d 
L. e. Cibsot~ G""'d 

4 L$bo"r fool 

I 
A&SlSTAlii'D-

Paul v. -· lat. Ll.eut c. or s. 
~eba1e4.l Aa.U~h 

•J. B. 'J't!1'an;,)', Jr. Au~ Snar 
t . P. Fort4.01)0 .,lr. A.a.at Bn,v 

I 
I 

sons lll:S.f:N;CM. l 
I s. J. Bu.:ht.nan 

30U. Kccb 
.. ..., tosr 

-ustru~ SlC'l'tOZf 

\1, .L. 10eiD I.Ut. t:ngr 

'H. ~- 'Rall.l&nll Surv~ 
.I. 9. EwltJ.a Int. ~r .Ude 
F • .1.. ~ri• Uri: l'hfl>" Ud• 

I son.s 1.11SU.'ICII CllltU I 
B. .... Cie:n:w'l J>. l:ngr 

wc-ms Pfi(,J!X:TS 

Galwat® Rubor 
Ableeot Inl~t 
Dire.et1~ ~re;y 
Sed to.! StOOies 

!..oolltod U! !0\nl Dbt:riat 

~ . )t. c.J.<{..U J>. £nv 

•A1EIIliAYS El<I'SliD<Em' SI'ATla! 

Oll!ECroR 

Frt.nc11 tl. FUMer- ~~t ltj.QUt 0. O( L, 

J 
I 

oom!Tl\'1: OP1'IC£R 

OJ.1vor G. tla.,y\;oQd, .J'r. 2nd lhut c. o!' E-. 

I 
I I I I 

!«llR'- S1'UUES DAAP'fl:'lll ,_ !IHm"'OI\UliY I srts~S~Qnu::t.~t~ ~llS'l'MrlCif -1 

l 1. R. COC'-ner l'da. ~~n.tt ..... R. B. BbiKJp Sr f.ttgt' Alc.10- rJ. "· i<co.-. Cluk 

.len\11; I'!IMXT$ .Drottln$-
6r e-nslneertns At.a .. 111 l-ot• •nil Llbr-.ey 

Mtlr&~bo 8UI a. K. Robe"l"'t.t, Jr. DrUt-cmo.a 
l». L. 'l'&twa c. c. U:e Aut. Cluk o. B. I.J:ttve D<.n ...... 

lit. D.. Oocihrane- lUt. Q\cf" 

Fbot.o£:ropb.y Dl(toee.r1t~g A Ide• ste110S!'•p-h..le: VOt"k. 
.Pi.pl. l.J.nt HlJCero 

r. »· Go.vtJ.er l"hG4oO& c . J)oy £ , a. ~ew.r Jr ClAtrk 
Q. w. Hovat'd Jt. !>161" M. L. An3er.aa Jr. I'Mt<>c c . .£. R)'de M. B. Jocobsoo Jr Cluk 

V. p . Ltvc-ritb .Mary X. !loel-.16 J .. St.•no 
Qu:t ttvu v. (,. Mdnnia 

J- s. C.'l':ltLU.t:h Jr. tn&.r '1:-E-- S\11t.diboar4 
Ho M.~ 

c. A. rldton lvy Y. BMM Jr. Cler'& 
Lock & Dta "0· 6 s. o. &dau,l.t.: 

<J. B. l1ffAI\Y • Jr. Mea.1e:oger Sern.~ 

t. L. E\utis Jr.~ bat. !AVriHl'lnit Aide-:; M!'!ssen.cer 

fryol'a IolMd- Jt- Bf6lAet.l'1.na, Aid« ft, Lo 8\f.l"'t. !n&truetor•a o\&t-t s. p. Bolln 
o. B. hcw1dc Jr. EO>u J, D. Bl.ldtr M. o. V...brO'i w. c. KOe~r lAborer 

P. s. r.a .. ·ara.s. w . .... G~dJ.ng;o. 
HUe t.Wd Stl'6lt ft. e . upG«WWIb c. R. Hcrae., Jr. ~:~po:t.ation 

Jr.~ 
Q. 0. Mac:U08 c. !(esutlbaua 

Jr.. p. CU.Oeo J, ._~>!, 11~COtklll (', J, Mar1C:t: J, J:Un.colU'; Cb-.l.!t't•u.r 

~- e. M.tlle.r D. c. Keyel"" 
s. J~c:ll$(:tl Cb&utt•vr 

0\Uo or Roc'u- H. r . MlUI!r 3. t . Kt~ntco-,. c. G<:y Cbal.ltte.ur 
s. c.~u J:r. Engr P. F. Pa.rku tt. o. rua~ R. Shlt.b Cba\itte.u.r 

c. a . Sps.rrow E. G. &hroder-, Jr. 
Oo.gtoottl Seod 1:- J. Splnko 

Sl.:rvc~o H. P. Tbetua J. J . Franco Jr. l»itr ... &. T"<lr!'alt"t l R. a. cox 
&l,c:oe.Dol"'l..l.48cnv1lle G. H. Cr~ero 

Jr Rr;gtnHri.ftc u.a. 
'f. a. Ka:u!b'!n Jr.~ 

:J. r. tnt~, Jr. 
8. I · BoGtvick ./. £ , Alt;mru<~ 

Grand Tovef' 
./. c. Sc.b..tt•r R, So D6l"ry 

'1. J • .8\!ftUll 
H. J. ON Jr. ~IP" S...b-$U.t"Ve)'1111ln £, L. Oean:ibell 

z. L. Crl)t.t.o 
SVlttGW:C 'l'oW~ad M, .Mack 

w~ I. Gtlle.spte G. H . Pettuson A o K. J# , .)Ohl:Saa &. 8. \toodloan J r. ~gr 
Asst l):ls)'l {Ge"'l COnst) P. Kapetow 

A,, L. MA.thoYI .$lU'd..M: Du-Sp1UV.Il)' 
ft . L. SbOTUo J., .t. Max\.ltU r. o. Coebr-411~ .~r. Ensr M.. No Oliveto 

t&ho.r$t$ c. S. o~~co.l, Jr. 
St\rd.U llND- Out.le! Struc 

H. C. BA.rlCiol c. a. "'tUr.$oOI\ 
f, R. BtO'Io'n Qlgrg Atd"' IL L. ca.lY'ln,~ Jl", " · r. -Reus 

11. c. C.ler~ If. ! . Rcbert.&on 
Maneoe•~ .b llwCI. V, A. f;ppel'$On L. e . 'rvTy 

c. P. rant C'. A. f'oal.i~on 
t. w. MUeller Bngrg Alde G . V. R.J..k,e); 

t...p.~ey 
B. t.. Willl$ 1 Jr:. 

1 March l937 



H 
H 
H 
I 
f\) 

I 
1~.ur:t..rs Dtvt:SIG!f 

1- .; .•. ?en.-lck 

~=!10. 3 

i- V. G. Y.aut""' 

- c . !. ?atter~ 

I 

L !'tttJ> £XHORA?JCII 
~~--.-1-. ~w=.u~.~~~~-~--~ 

OFPIC£ ar 1'H!: 
Pn£3mDrr. MISSISSIPPI IIIVEII CO!f.!ISSIOll 

CI\P'l' ~ S.. Fi.-:-14:~ 

•$. n. THf~~any 

I 

I 
I 

I- •J . d. _,.. 

LIIJAARt 

I- c. c. Il!e 

President 

C.lrrk 

C1<rk 

Cluk 

1 January 1941 

I I 

DESIC<l Mt:TtC!i 

8. A. Pard 

K. A. Dupe!: ttTST 

J . M. Hce••i'..1U SU'(lf!'rvlsor 

w. c . Hllnt. 



H 
H 
H 
I 

w 

I I 
\I'An.Jnl~ts DIVIStotf 1t¥111orrnwa:CS DMSto~ 

CAPT G. I . Feov.11!k qo, R. !cown Aaaoe £nc:r 

I PI.OOil cotmtaL I. n.\V!GAl'JOII I \1.\VG ..:UOII sron011 I 
sn:T! O!t l *· y, BUU<)f:l I e. •· t.l.PSJ:ccJli ua~~ 

J r S.U 

"""""tall =roll I 'EUX."l'TUCo\1. IJ XiX:2AJ«<C.U. ZIX:l'IOti 

1 CAPt H. C, D~r-·-q. J'r, 1 :n:. b .. "oo.ta.D ANOC n'lgr 

UYll.ROtle't ste'UON I Bl'I!ft.Wt.I;a S'ZRutWRES 5CX."'I'IOff 

H "·c. CI:Pt. Jr S..V i •F. lt. ..,_, A.laOf! £hu 

I TIDA..L SEC":i''OO I 
1 a. a. ss..ora Jr £tlgt 

I I 
~ O'PSP.A'i'IO.'t DIVISIOR JJ'G$Aut.rc RKSr..ARCB CDi'liR 

r~::!1:.e.t1on no1. yet forw.d) 
s. a. Clerk Jr S..V 

' Du.J. Udij.M IIii.Dl 

u Th• PlufbU FavUJt:nt 8rMch an6 "he tb.l"u se~tlc:-n& UQ!Ser 
it vcr • tr; the e ta_te or l:Jdns orgllliir.ed -.n4 110 sJ.n~l• 

J:-O~t1on b•4 u yet. be:en rtU-ttd. 

OP'rlC& or 'DIS 
I'IIBS!llE!"f, IUB:!IS&tl'PI ntvnl O()OUJ!lllllft 

BRIO OQ H. c~ IJ)U...- Pr .. l d.t-a t 

VA.TJ!RliiiA\'S ElCt,ll~ S!A'l'IQII 

Q, U. Jle, t\.trU D1ncto,. 

Cfll1' J. 1!1. 'tltf"CII\( ~ecutho.Ant 

I 
I 

Dm.utlOO':!tr, FOUIIDAT'IOJI , AQ 
PAYl>Ql!OI'DMSlOII 

•lol , J. 't\l.rnbdl Sr D\81" 

I 
I 

l'Q!AI001ENI' I_ POt.RillATlO:W 8RAl'Cll .. rr..arsLB rA'I'IX!'Rl BR.Mat 

•w. J. "2'w"ubUll '' """" 

I fXlDGllU~~'liOtf I rAcr .. P'DilJno srorros. I 

II J ·- 11• su.au. A.uoc:~ I I 
CEill'!!YSI£AL sreriOM l ~=riOif J 

M ... ,\. Perr•t A.nt~1t:t•t- I I 
II UJGI:.:R:SP!P..PIICB A 9l'AB.IL1Tt ! I CABCitA'I'ORY ttSrli'G SEcriON I su:riOM 

I I II c. J. t4o.llaut "-•t E:n.v 

YD!W SECTIOn 

n •. L. Ho.tbe.¥a ..... _. I 
GtOICOICAL PIVISIOif 

II ~ 'reSlDG stt?!OR 

n J . L. Mc:R• e 
.Or. B. H. l'tllk Conailoltar.\ 

Sr EDtv A.141!' u;u, 81!\.on R~, ~-

I Lam.l<llO!AJIIcs !UlS£Al!tll Cl:lll'llR 

M Vll"glnlc. ~oa JrEDsr 

S&CRE'EAJtY, Sft'iltOOfW'KIC • P'ILtHO 

l l'f:Fv. &uno at.:r~r 

14 April 1943 

I I 
l!lli'IIUlOO!! O!I OMstOII ADQJIISTI<A1'IOW DIVIlllO:f 

X. A. Dupe.a Alot reg "-J.- H. Moort: Auoc Mllln A•.at. 

I 'fJfW'Tilll !Et"TlQR I ll~4,.amm' sa"ll0!1 

D. WyUe .PM.a nn.ttaoatl H $ . w. \o'At.tOtl Jr Admin ,u_. t 

~.Al'ln" sac'ttOH <X>Sl=r:IO!I 

"· L. And.creon Prl.n Pbot.os ~ a. L. ca.trto h i a. CJ.uk 

II IQ:fROI:IJCr:IOB SEC'i'TO!f I I l'ZRSOSJ[EL w:nort _I 

s. v. ~ &Jpv Du_pUcat i L. c. Mara.a.ll• Sr Cl•rk 

I Fll.ZS; JI.A IL!rG, & HN'SICU. 
DAtA srcrtOM 

I I o. \1. Meu, Jr. Pcl.b Cle:rk-

fA!IO!W"ORY SE2MCES l>IVIS108 
~SERvtellS 

""· c. Huat Anoe Slt_pt. l•J. 1:1. H!Klre Auec AdMo Aut 

I SECfi.EriJW.L SDIVI~ I WIPSs:tt'HOII !un. o. PrtUT 1r· J, H.:aall 
Clu k -SUDO ,......,. 

OD llltA,L ~IOU Stt"?IOM I t.1lliWll' I 
, .,, C. BUAt. A.noe aap• 1 K•tbu1M K-:PU.rol.C Mit. lAbr-
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I 
WIJ!:RWA""t'S DMSUif 

CAP! 0. B.. Fenwiel:: 

I Pl.OOD CC!tl'llOL JJUl KAVIGATIO!I I He. a. L1_psc:G'I:'ll> eng (P.)'O) 

I POTA.HOUXIY str'l'laJ I H CAPt J . P. Frldt.in 

ntDROLCGl S!C'l'IOO Hr. s. u-• ,.,.,. (~!><!) 

rmu StoTt~ 
H. B. Sl.a:cm• ,.,.,. (If>'<!) 

I HOOFL DES11111 SFrTIO:l 

I 
PHYSICAL DAtA aO::T lQI 

I 
I Omv.1'IO!I DKIA 3!1:1'1<:11 

I 

OPPIC£ Of' 'rHE 
PRESIDEU'f' ._~ MISSJSSIP?I fllYm COf.MISSlOfJ 

MIG GEM M. c. 't1ler Pruidtmt 

I 
WA1'ERWAYS EXI'ERlHEifl STAl'ICIII 

o. H. •btt.bee Direetor 

CAPT J. B. Tlfra.ey Cxttut.1ve Aut. 

Hau-rtne L. $n!th Seeretary 

I 
I I I I 

HYDROD'nlAMICS DJVISIQi P.l:PROtlt.CTictl DIVISion ADMINISTRATIVE Dl VISIQf IABOAATORY Sll!YlC£S DMSIOCI 

P. 8. Brown Engr D. 1-(yl.lc £nor J. H. Moore A.dsa Asa:t. ~. c. Hunt sup< (co.ut) 

IKYOJV.ULIC STR\C'ti.IR£$ S9:T!O<I I I D'RAFi'm:i StcTIOU I l nociiJUl<I)IT AHD PBOPEIII'Y sn:: I SJiO?S S"fl:1'IO« 

H•R. Y. H\td.&oo £ngr (~d) H·· D. K::Cuy l>r4!'t&lMn l s. w. lfttsOh Jr. Adml• Ant MF". ,J, .tA.L!:.U supt 

I WAVE AC'l'!al SII:"t!Oif I I PH:orooRAPtrY SEC'l'Iat I I COST s:a=t'Ittf ODIDW. COI'!STRtcTlOU S9J 

H~ 't. ~d•oo £nor 1~)1 HK· L. Aot\erson Prin fhOtog HE. F•ul.kJ:te't' Clerk •. , , c. Hu.n~ SUpt (Con~t.) 

I ,~~~!_i~::.C~ou RBPRODU::Tl~ SiX:TI.OJf PERSOlllm. sa:non I H"· L. Calvt.n , Jr. l e. H. lloo<bwl £nu (P.l .. )J E. L. Pr1c:o Ad.a1n Atfst Adialn Aaat 

I 
EM!WiKMEN'r ~T.IOtf AND 

I riU:S, HAll.JJft, A..'fD l'A\Ii:MDIT D.IVISIOU 
PHYS!CA.L DA'!A 

I IV. c. f•rrlo:: 
\1, .J. Tu.rn.bu.ll. S~ntot ~ (S.H. ) 

CluK 

CEQLOOICAL DIVISlOtt 

L EMBA10GCEHT A: F<lt»roAftttf BR I LIBRAJIY Or. H. N. F11t Con•ulcant 11"'· H. Jervb I tsU, na.t.on Rouae , La. H_Ruth F. Hd:;~y Llbra.riMI 
l>lgr (S. M. ) 

fiE'SPJIVOJR OPEAA'l'I~i DIV!SIOH 

CAPr H. ti, De-otey, Jr. !i'I'DIOORAPKtC AND S:ERVIC E: SEC 
I Fl.O:IniE PAY'DCEUr B.'t 

Al.va. o. J:.mec Clcrl<=•Sleno 
W. K. Boyd Engr (S.K.) 

I I PLAJI!IDIC SF'CTIQI 

I ~K. A. tH.rpu Engr {Clvll) 

I COJ;S'l'RtcTIOH sn=n.w . Dual utlfJMI~nt. 

I 11 
I A!llmtt82'P.Al'Iat S!l:TIO!I 

w. C. ClArk fulm.ln Aut. 

l July 1944 
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\IAJ'£m«A.J9 &llllUMtlft 8'fA'J'lCIH 

I CXEoVr~Vl OF1"'a I 
~~--~·,,:~ COL C. T. Ue:vta.n DJ r ,.QtoT 

I 1'1\Alli!HG • JliFOHHAr!OII IJWIOI I 
Moort .\lhln Attt l f. F.. &t.ev•n•tu~ I>'4IT llt:l¢) 1 

bln A.lhtn Aut. J, U, Tltt't"'\Y Toc:hcll.ca.l. cx.eout.ivo Aut 

M. t,., &c:tu~, lt. AdiiJ..nin.ratbt b'o.¢.iUvc A .. \ 

I I I 
1~ - - ~~~~ ·I . .~.~ 

~~---
.,,h, '" 1'1"' I 

--~-

L. C, HA.r!.U,tt, J'f, Acn.ln Uat t, :"&\UJtRV"T "4adr. At I~ !':, H, ~tUT Acautl , ••• t, I 

I I I I 
IJP~fl(i')i::i. OrYlSJO~ I VTiltl'tUS AM.J $£DOU"l't eAAif..;li I ~~l·;JI• • fu, 8.1Wft,.1l I I C"...nm:ff uu.~c.yncc. 

' · W. \ttn.t'lltU: ~,.j,••v.tll C. F. Mllft.M~• \d.ie .A e .. . • """'•ld.l.l t'"K'" H"'M•t.~t) ·~A.Pr M. ·~ • Gov•-.il' , · '" 

S'a0f'3 MJ> G«i3Tl<UCt:t;::lli bfAtOI 114·1nn::rti!.A1.1Vl. lliAtfQi 

C. 1\. Wu:.,l'o)f .S'tpt. (i:onsc.} 11. J.. H.a.cr1• AC:dn ASrt. 

~Fft.l-~ 1!\IILilD<lS All> CROU!IDS llllAII:k 

$, w. li:Ll;tl<ul Adlaln A#•~ r. & . H.c."l,W..aJ1 Diu (copr.} 

W'O"' lMI·al SUPPLY MAI'IQi 

J, 1\, LlUy lt~otJ' (SU'c:ty) 1. c. Clark ....., "'" 
~-PPr a.utnl MPPD. 
~Otl BII\Jj:K 

~tl.ti,t:c.~ .... l. 

I I I I 
M"GiVJJL[CS tiiVl.S!O.V SOlL$ ltlVISIOif CQ."iC."'IIES fit,';£A1.CIC DlVISlOr. !l£l~iS:ER o~:tt~ RESEARCH emma 

t. P. SU-r't-.<o~, .;Jr, i':r'6)" lli$\1i ~. J. bl:!ttl\lll ....,..,,.,) (CLDn'O!t) c. B. h'l;tCTSOO """'(Jb<l 
c. &. \IU..,.:l £ntv (Cote Rea) 

ml.JCiURES BRA.I:ll mBAlfiQotE!fT It fOlliDA.TIOlf Rlw'•CH CCICA.ttt BRAJCH ~!ll'.M:H 

F. R. Brcwn lO>gr {1\Yd) Yf.:t~nt T. B. 'KGMtG.y £ngr t ecce Res ) Vt.c.e.nt. 

fF.ARBOOS BM:tttt FL£l.l'ft.I..E fAV.troltt SW•Cfl CIM£rtJ' A.VD K:-x;arwr:s tuU.JQt UiOill'S fJWI(Jf 

K. 8. Si.cnona F.tl£T (lt.vd) ~. K. IQyQ ,.~~ ... 8 . L. C\u'-rt """' (Ch ... ) 
Vacant. 

WA.T.Ei!WAl'S l!BAJ..'"'H SP!l:IAL tKVmtl>\?tOl;s ,_,til Uli8ARY 
i,, a. Lipo.::ce\1 l)c.- (H.Y•l> -·"""""" h\'b"' l!•h.e)' t.i'bn . .r-1~ 

~tio-!f ilWiCl 9. Matnu flt.Sr (C:Olle Rea) 

£ , H. \f~&n ~ IElec) 

UIG9mC1Pn-- aASUI HODQ. 
D£S.IG!f wn:3 

J . J. Pranc.o >:n&r (llv4) 

1 Jul y 1946 
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I 

l(ATm~AYS ~Pf.m)(!UT S'l'ATION 

IXECIIUVE OFFICE I 
COL C. T. Ne\ofton Dl.reetcr 

I 'l'RADID«l AliD I!1FO!\MA~IOJI llRAI'CH I 

J. n. T1tts.ny 'h-chnied f>:eeu.Uve Auiatant 
r Q, H. Lllfeve Tra1n1nc Instr I 

w • ..U. Bac:h<-1 Jr. Adloinia:trat.lvt Elteou.tlve Auiet.I!Lnt 

o. \t. Vinzant Opere.tion• Elt.ee~.~ttve Aaeleta.ot 

I I I I 
!'l:fiSONRSL l!RA!iCR I l l Plsc.Al. BRAI'C! I lll'ILI'I'IES & SEC\IRI'l'Y BRAMOll OP£RATIOrf3 DIVIS10U 

L. c. !'AI:"Ml.i&1 Jr, Atbtn Asa\ c. c. ~in; Fiscal. o.rrteer I a. e. lo'.e.d~u Admin Ant I c. !i. Vlount £118r (civil) 

Conatt-uet1on Br-anch 

r OFYICE SERVICE !iWIQI l I SUPPL-y BIW!CH I w. c. Hunt ~t (Conut) 

~- a. Moor• Aclm.to Aaat-1 I H. A4m1n Aast. l L. loi'o9Z"rco SHOPS BRAUCH 

F. J, Musil SUpt. Mech ShOJ)f 

EQUII\CE!<T BRAIICH 

P. R • .Peyt.OI'l &lpt (Con•t) 

r I I 1 I 
JmBAULICS DIVISION WIL6 DIVISION CONCREI'E IIESEAACil DIVISION RESEAJ\CH DMSIO!f BDRODUCTIOrf DMStOH 

.. P. f Ot"t.$on, .Tr-• 1>\<r (lltd) w. J, 'l'umbull E>l{IT (SM) C. !:. ~Ut'l"PU E»ar (Cone Ru) -.c. B. Patteraon 1>1u (Civil) J, H. Mc-C4•:k111 E»u (c....to) 

·~· .,., !U'.!illOf!S S.'WiC!! 
PUXIBU PAvtM:m' llltA.Nt'R l'lftSlCAL -ri!S'l' BAANCH R&S&A.RCH BIWICK 

G. B. F~n\llek £nu (BY") v. K. lloyd ""U (5>1) '1'. 8. Keru~edy £ngr (Cooe Rea) j.e. e. ~Ut.orllon &>.,- (Ctv!l) 

H'JPRotlnw<!CS BRAf«ll 9GWO<!!Etlr & POO!<DATION SPECIAL INVESTlCAT:torr BRA.ti'CB REFORTS aRAiiCH 
ll!WICH 

p. a. lh'Oiffl Enu (Hyd) 
S~ .r. Johnson Enu (SM) a. Mlst.ber Engt' (Con~ Rea) KA:tb6r1ne H, Jonea &d.! tor 

tllst1<U!<Ell1'ATIOII l1iWJCl! cmRARY 

£. H. 1locx11D1.n 1>1u (E"he) va.ean1. Li'bro.rtan 

MlllSISSI:l'flBASm I!Oil!!L 

"""""" a. o. D~rvcy, Jr. l1ngr (Byd) 

1 January 1947 

I 
CLIII'l'ON &IBOPPIC& 

A. c. Dfl.vts 1>\<r (Clvti) 

S!lWIO! BAANC!I 

J. A.. R:arris Admln Ant. 

OPffiA1'IONS !!RAiiat 

V•eant Engr (C1vil) 
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~ATL'VAIS I!XPSIID<I!ln &IA'rl~ 

I ~umce l 
SAni'Y I!IWIC!I 141: ft, D. IU"ii Dll"IClOr 

TI<AII!w • n"""""'T'"' '""'10' ~~ r. 8. LUl;r D>ou (&rotyl 
~. D· 1ttton,t Tt:tdtnleo..l- l>tt~C:\lt.t ..... Au.t.ac.nt. fc· ll· &.et•v• l'r·.::lr.~ ::--
W. t.. '81aeht~, Jr. AA!ItnUtr4U.tV!I bttc:uttw Au.l1tru\t 

o. *• VU.t.t.at. Opftr4t.lon• ltltC\It.iYe Atehtan~ 

I I I l 
I l'flOSm<ICEL!l!WQ r Fl!CA.L BtWOl I I \111LI71ES Nlll SWURM SA.I.liCII l OPflWriOIIS DlYIDIOff 

1,. c. Kara.e.U..t~ J'r, M!:dll. Met -l c. c. llVMa Pii!U.l Otncer lo· t. ~~tttd•rt A.~1n. AUt-1 a. k. VJ..a];Ot!t &..,. (C1Y1l) 

COtml!1J<lr101f l!IWilll 

I (Ff'JCS W<'ftC& SRAfiQi 1 r SVI'PL'!- I \f, e. HWlt supo (eo.,tJ 

I J ••• ,.,.,.. Awa..tn. A•nl F L. ~n-n Adaia.. Aut I QICJn J.VWICB 

f', J, ~on. SU!ItllodlQopo 

m.l11ftG!Ift' OlERAl'ION 'lllA8CII 

P. o. f'ey'ten SUJII. (cocn) 

r I I I I I 
!Mll'>llLTCS l>IV!stm SOILS iliVI31a.; W«::l£''E RllSEliRCI on= RESI:A!ICII CIBI'88 ru:moiJO<'tiOlf 8RAJC8 IliS'litl.IIIEl!OOI .....,.,. 

E. P. For1:~. J~. "'*" (lll'd) Y. J . 'l'llrnWll. .,,. (31) a. K. OOo& Env (Cooe ... ) tiC. a. Pat~r&oo flnst (ClvU) • ~. !ld><ellill lntP' (CAno) E. B. WOOd.QIID Env (Eloe) 

tlrvnt::i 6:. fl.Ait&.".IR~ 1lWIC£ l'IliXIil1S li\Vl:l<WI' r.. .. .MCCB HmUCAJo 1'DT ~QI JZO<MQIT<WfQI 

:a. !1. hn,..lcl. ...... (.,... \f. K.. Jjoyd £nv(<>l) 'f. J . P:•f\poe~ ~r (Cone lo•) "¢.a. Pet.c«•CHl ~ (C1vll.) Cr..IN!'OI'I SU'B-OPPJ"CE 

~CSJI'tJ\i'ICB lJ!eiJ~~ti~Cli.HON Sl'fJClA1 ~lQA'ltOH !I.R.U01 III:I'CIImliiiWICII A. c. O..vl• ,.,.. (Ci..U) 

)'. s:l . ........... -·( ... s. J. JOilniiql &qr (::M} • Mot.t~- ~¢" (OI"'fll" t.•) K111-thArh• N • . rnro.,.~t~ Edt tot' 

GE!CE&\L 551\YICB SRA:ICS 
Ht'S3I~Sll>Pr &\S!H HOIISL l.lliRAAY 

BlAIICII J. 1-. M&rrla AaoJn, Asn 

H. G- Dtvey, Jr. ""'' (""' 
Ya.ea.nt Ubro.rlon 

OPDIATlONS B.'W!O! 

t.. B. CroWf!r £llu (CtvU) 

l July 1947 
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WM'mVM'S En'l:lC.ooJ'fl' STAT'~Qif 

lXFXU'l'tV& OPPtf'E 

ur IX>L !t. o. ttng E».rt:dOt' 

J, tt. 'rtffef\1 'i't'ehn::tenl !:.(ecullve A .. i.ttaot. 

a."'· Vinont Opor.at1oo:& b.eC\Itlvo bdat.e..nt 

\t, L. Sathe, Jr. Aelnbtrat.ive rxent.tve: 

I I I I I I 
ID\tlllliiEL !&'.'it!! O.'Of'IG .:ERVICL &'IU.\'t:tf !M'l'tY BIWICH IJNI!Ilm.\Ttv£ 11\A...:U CLllmll SA."'.'J'Y i!IW<C>I 1'!\Al'lllliG &. !!G'OEJ'.Jd'!Oll I!PAI<CH 

t.. c. Jb:M:LU• , Jr. Cbl.~r J, f1, K~rc Ctu~t H. L, W•r~n Cl'.uf J, A· fta,rr:u CbteC J , 'ft. ""'"4' ""'"' C. u. tocte"• CIU.r 

ro;cAL Si11.\'I:H 

c. c. En.u enter I I I 
Ql"D'\1\Tl~ orna.ton ~.DAA.I(f.."l-1 O~IOfiG llf'WI"QQ (C:W:~:t) 

c. R.~ Cb1e..r J, b. en...·r-e\'-. Cb.ar t.. e. trl)l.odu ""-«f 

C(i!tS'I'!<U<'tTO.-IlRAMDI 

w. o. Bunt. CblOt 

Sl!O~J;IWOCI< 

1'. J. !t>..U an.r 

=~tr OIIl'JirtOII l!IWICll 

A. A. eulcuder c111~r 

I I I I I I 
lmSU!tt:To< t>N!l<fOI """-" Mvmnn ,.........., JIJJ"".AI!C!< >TV I<Lirm>NI ...... ~ """""" fi!:l'lt<XlUCl'lON I'MIIOI .1!;: >RANCH 

!' . .P. farlJCll. Jr. Cb1t!l • • J. 'LWnbUll Chh!f H. «. Oook Chief -c. a. ttatUroon Chief J t Ito NcCo.oltlll Cbi~t P.. Jl, V004::1en ChJ.t.t 

i\IVDl3 lc: iiA8!CRS BlWICH TLfXIll.l}; PAVll£11fl>'.AiiCII I'I!YSICAL TEST lliWI<>l !:IC ImlliiC BIWICH 

a. J. ierlV1ek Cblt.:t or. K. iQyd CI"IHtf T· 8· J(tllnOli,T ........ '"C· J, l"o'-t.C:r.Oil C:h1d 

Bm!O!!Y!W<ICS I!I!.UOI ~ &: POl1QlA'l'10:1 E:fi t:PECtU. lt«&9l'!GA'tJ:OlJS eR REPCR'I'!I lf<AJIQ( 

'P. ft . B:QIID: oa~rr a. J. loM.oon Chid 11· Mft_UC;r Cbior Kn~.u~lt. J.onu """'' 
. llua1 uu.,-nt-

I!L5IIISSl??Z 1WIDI l4l71£t. ar ODO!roY BIA""" LlliiWlY 
CLtrtrlll 

A. o. Slccl.ton Chlc! R. J. t..:Blane cttor 
B. G. Devey1 Jr. Char 

l July 1948 



H 
H 
H 
I 

\D 

W~A'tS !XPmDCEWr S'lA'l'tOH - - -
OOlOI/!'1'/E OITIC8 

LY COL R. D. "-'106 OttfCf.OI! 

•s. a. ~i rA..ny Spodol A.ut. tant 

~. ~. Aac:n.e, Jr. C'Mef A·tr'IIJtl~tl'•l~ IV• ""''lo1l •tnl 

I I I I 
I ~JIIWiO! I I FISCAL IIRAiiQI I I OF"I'lCE SER>'IC£ lliWIOI I I IM'Pt:cll!WICil I 
I ~· c. -..u. . .r •. cM.cr I ( o. o. Evoo:t et.i•r i iJ· a. Moon~ (.'hilt(l I"· L. W"N'l'"C'n =~r I 

I I I 
IMlRAIII.lO& DMSIO" SOilS OIVI5ION cortd\ri'S N.£5!A8CR omstmr w.x:BfflCAL S£RYtCE DIVISlOll 

E. p_ rort•on .. Jr. Cb.ld w. J. !\lrnbllll Cb1ocr B.lt. ~ onset •J. 6. Tlrhey Cbid 

~tvl><SAJIDl!ARliORS !!!IJittl FUXmiB PAVD<Ell'l' 1!iWtal M eiCALTf:STBIWIOH RBl!EARCS Cl'.li!'il! 

a . s. hcv.tclt 0>.\ot u K.- Ch1e!' 'I'. D.~ Cb.l~t c • .a. Ptl\.te.r•ou Cbtar 

I!YDIIODUW<J.CS fliWII>l ~ &. l'<XlKDA.'l'.to~ BRAMat SPIJC'tA£ l:rmS'I' !GA1'IOM eRAflat t~ON !l!WICB 

p, R. 1lNvD CIW:t s . .B. JOMAon Ch!e.t' B. MaUler Cbiof £, a. YOC)d::IAu Ch1A1' 

HlSSISS12l'I BASDI HOlln l58 
(JAOICSiXI) 

GEOLOOY!!IWlOI ll.m\ODtX:!lOM I!IWlt'l! 

a. o. eewy, Jt'. 01\W' 
J. a. kbult'l~. CMer J, h. HcOb.aJtJ.U CMH 

TR.A..DI11Il & DV"'R."'MION BR.A1iCII 

c. B. Lefc~ Cb1d 

1 December 1949 

I 
I AllHilU:Sl'RATI l!IWIQ! (JACKSON) I 

I "'. A. Uarrl• ct>lef I 

I 
~~Oil SDWICES DmstO!'f 

G. V. Vt.oton t Ch1et 

~ON"'~ 
BaA!Ia! 

c. a. V.ar131lof Cbi U 

PrAm B1W<CII 

J , y, SU• ett Clhi>r 

C059'MlJC'l'I03 & HA1lf'ttKA.lfC' 
61W1CR (JAC!(SOK) 

L. £, crovcte:r Cb.iet 
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WA'l'lli1JA-YS D:PER}.l(Efn' 9TATt0ft 

I:Q'C\II'M! m<TICB 

llr OOL R. D. Kto,s 01-r<eet.or 

IW <J, t . c. Seot~ £xecrut1ve Offlee-r 

•.}. s. t.l.ffJW,J Spcct•l Auaht.ftnt 

W. L. &¢h«, Jr. Cbtet Ad:lt1nla1.rottvc Al.nlatont. 

I I I I 
I YiBQO.ICoU aRA.'iCU I I PlSCAL BIWlCH I I OF!'IC& S!JIVICE !J>.MICB I I sum.r l!IWICII I I L. c. "M:U"M.U1, Jr~ o..tar l ie· c.~ Cbt~r I IJ· e. ~re Obl&f I I H· L. WArren Cbiot I 

I I I 
8YDRAULICS lJIVISIOO SOILS PIVTSIOJI COl'lC!W1'8' F.ESP.ARCn DTVYS!OH TtCUHtG'At SD\'Vlct.:' 'DIV1$10N' 

£. P~ Fort1on, .fr. C'hlcl" w. J , '1.\U"niNll o..ter a. ~. cook Cbtet "· a. Titt~ Ohir:-f 

"""""' liD IWIJ>Jl!!S BIWIOI F!ZIUJIL! PAVD!El!T BRAJ<Cil FSYSICAL lf'ES! &WCCR !!&SEARCH CEll1'lll 

~- ~· F•nvt<k Cf!.ie:r e. R. Yeater ChlaJ' 't . .B. Kenne>l,y Cbld' C. B. ~\.t:reraon Chl.et 

Bl."Lfii.OiTJHAMICS ?JWfCB DQW~Il' l FOOtiDA:rlOH .fiWK.'n SPECIAL L'fY'tST'lCA'l'lO:J P&.HCH INS'm~t"lON BIWWB 

p, B. liteM! C'hler ~. J, .Sollnson Cbler .B. K&t.h•r Ololcf ~ti.W~ ChlU 

Ml.!:SlMI?fjA~J)v.®&L 151 COOLOOY !lMJ<CI! REfROI)IJCl'ION BRAJICR 

H. 0 . Dfowey1 Jr. Cnid 
J. R. Bebultz. Cbiet' J, M. M.:CnkUl t"niet 

mA.IUrtC &. tf(]o"((RMA!((JON WJIOI 

a. a. £#·ren Cbtor 

1 July 1950 
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I AllMIIIISlRA'l'rvt: I!IWIC!l (JACKSON) I 
IJ, A· Harrh ru., I 

I 
CONSmUCl'IOH SlllvtCES mviSIOO 

a . .,, vs.nuun C'bid 

O$'mOC'TtOM ~ MA.llii'EANC£ IIWJCR 

c . R. Warnetor Cbi•t - - --
PWlT lllW<ITd 

J , 11· 1\tlroot.t Cbf.•t 

CONSl'RUCTIO~J!:~.:r..IWICS SIWIQ 

Y'· c, R..mt Oh1d 
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YATI®IAY8 J!lU'UIIICEI!l' !lfld'IOII 

I ~""~ 
s.\J'Ei'T 1:'1\AI:,,I 

COL~. J, Skl&loro Dlr•ctor 
#-J, Q , SCI~a.f't'U CM.of KAJ o. L. C. Sc:oot.t. b•c:uttve Of/ic:qr 

J , u. 'l'lt.null' SpeciAl ~nl•t.Mt 

~;: . o. I!'Yune A.dal.n..btra.Uw orttc•r 

./M-~ C. <:ot.t.an S.etv.t.ho B«J'eLIU')' 

9roll'P 

I I I I 
I I ~II ' 't:\11 L I!R.\lCal I I I'ISCAL .. , ,,,,.,, 

~··l 
oma Sll\VICE lllWIOI I I !M'Pl.l l!lWICll 

I s. s. R\latung Nor ! fl .. A. tr~,Jr-. I Q, v. Ma-t-: , Jr. CGlef I I M· 
(.. w.rren 

IW'IlCAL STAPP 

I 1 I 
IMlRAIJLlCS DMS1Clf WILS DMSIO~ CONC!Ul1'E RtSEW:K DMSIOU TD:RIIlc.\t SEifVJCES .DMSlO" 

eo. a. rtovJclt o.ar v. J, 'I\I.rtlbull cu.te.t H. &. Cook CbhC c. 8. ~t.e;.U-toa Cbl•< 

RIVERS AlOJ lWU'IIli!S I!RANtll VIJ!XIIII.£ PAY»ala' W1«>1 l'HYSICAL 'I'ES'f I!IWIO! RBSSA!lCI!crlti'Dl 

~- 8 . havtclt Chtc.t c. 8. 7o•tu CM.or T. 6. K~Dilot4,f Chie:f Vaeant CMer 

llnlf\OOYIIAMICS IJIWfC!l DOW~ 6 f'O.ilmNJ'I01~ BPJ..Mt'Sl SPECIAL 1NVI:S1'IGATION l!IWIQI INS'IIl~O!i lliWIC!I 

F.a . .~~r<Nn CM•< s. J. J'obns:<m Cbitf e. ~t.tletr Chler ~- ij, \toocbut Cblef' 

MLS&ISSIPPl BASDf MDDIL 8RA.1D1 Ctouxrt liRA!fQ! llllmOOUC!'IO!I • I\E1'aml I!!W!Cll 
(JACI<SOI<) 

H. C. MoGeo Cbt•r 
J. R. Scttuha CbJ.!lt J, Mo NcCosk1ll Chief 

15 January 1951 
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I I ADWIIS'J'RATTVZ l!RAIIQi (JACKSOM) I 

Chlot I I J. A. IJ,Urla Cb.ie.t I 

J 
CC!~IOM SERVIC£5 DMSION 

a. \11, v11:iu.nl; auer 

COIImi.IC'1r:._!:.tm:Wn:e 

c. R. VAMI.dof Cble< 

EICna:ERnt:l 1UWtal 

~- 0. Scbattu Cl>ld 
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WATQI>IAYS E'<l'EIUMEift' lmTIO" 

I ElCEIM'M: O!'I'ICE I 
SAY!.Tr 'BRM'CB BOfdtDS&:~ 

COL H. J. QJCUtore Dir-ector 
•,f. J.. Sc~ff« Cb.it.J' ~st.Jon ooc.t tt~e-

J~ .B. T.itl&r\Y A•sJo1.o.nt Direetor C:lvillen Avarda Cocnttote~ 

c. o. Cvo.ns A41:Dln1ttrot1ve A•t1atant. OdeY8.n« COID.itt.et'. 

Ja.n~ C. Cot Lon Executive S4l'cnt.ry 

ADMINISTRATI VE S T A ~ f' 

I I I I 
I I'DlSOIIliEI. lliWiCH I I l'lSCAL BIWICII I I QF?IC£ au!VICE SW'CH I I SUPPLY .BRANCH 

Is. $. 8\IIDll'\!. Chief' I I R. A. Hough~ Jr. enter I ,G. \1, Hth) Jr. Cblt!.r I I M. L. Warnr'l 

!l'E"CStriCII.L STAFP 

I I I 
BYDEtAUIJ.CS DIVISlOU SOILS DIVISIOl~ CO!iC!UlTE RBStMllli DIV (JACl<SOH) 1:f1;11NICAL S£RV'lOE5 DMStott 

-o. g, F'eoVlck CMer w~ J. t\u"abv.ll C'b1t!( a. K. c~ C!Ue1" c. a. ratot..~r•oa Chter 

EIUIOD'l'!ii.KICS .BEWICB PIEXlliLE !'>\\'D€11T S.'W'C!I A!YOICAL'I'£8r lliW'CB RSSEABC!I CEHTER 

F. a. Bral-'tl Cbie! c. f\. POater Chtof 'r. &. KCIMC14Y Cb.ie! VCI"f\1.-

!Mli!AIJUCS A!W."fSIS l!EWICB lMilAill<Mf:ln & rol.l1il>l1'lQfl l!IW<C!I Sl'ECIAL !11'/ES'riOATICll I!RMC!I lnS'n1IJMDi'I'ATlON IIRAIICH 

?. a. COztt>beU Cbte.r s . J. -Job.o&on t:I>Hf B. M!l.t.her Ch1e.r s. l:L WoodM.n Chief 

RIVeS A1'1l l!AAJl(ftS l!IWICI! GtOLa;Y IIRAIICI! R£1'900UCTlO:I & 9EPOl'TS liAAHCM 

"G. l!. P~DV1Ck Cbter J. a. ~bultt. Chitof ,1. "· NcCa.sY.i.ll Chlef 

MlSStssn'Pt R IV&! BAGD! NOI>EL 
I!RAACI! (JACKSO!i) 

H .. C. Mdlt« CM•f 

• llu&1. au1gll:lltnt. 

l July 1951 
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Ch14:f l 

I 
CO!fS"nlUCTlON SE>IVICES DIVI8IOI! 

G. w. Vtount. Chler 

COIISTIIUC1'10~ 6 HA~ DR 

c. R. Warndor- Chlet 

Dl!lll!EDIIII:l B!WIOI 

.. J. r.. SChatter Ch1~t 
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All'llS<lill 
YM'!II\IAY& !>CmtJl.IE!ff srM'lOH 

&I'AFI' 

I I --------, EICICI!i'M OWIC£ i 
0011J'Y •"/\11!'11 _ _ 

COL N. J, lll<l_.,. .D1roctor-
8Pf:CIAL AS8.18l'AJ~r'::; 

- & CQO(I'I'ttE9 

•J. a. Sd>OJ'ftr Chl~r J, D. 'l'lrf'ol\lf A .. i•t.o.nt D.irGetor HAJ c. u. Hote-od. Ano Etrtde.ney ,1\v i!J"da CODIIf1tt.ee 

c. o. -· Chltf A4alnun.rauveo Aadato.nt. l11: llr w. ft , Cor"d,on. Orte.vranee: to.DI. f. teo 

JIWO C. Cot.t.on Lxocul.iv'!: OceroUJ',y 

MIHilii:I'l'MnVI: 9I!AFF 

I I I I I 
l'£ll:<l~'!(E1. b.'IAIIOI I Ft'SCAt. MA.m;::H I I Ol'l'lCE Qli!VIC!i .llAAHOI I SliPl'LY liiWICl! I PRt'Pmn' IIP.AHCK 

I t., c . Haua.u.o, Jr. C'n.1t!( I 1 o. o. ~· 
Chter---~ ro ... Me"t:tl ,Jr. Cb.Lot I I·· (;,. Vorre-n Cbi.e'F I I R. A. Ollbt:.rt 

'ID:HHlC.\L 11rMf' 

I I I I 
IIYlliW1Ll:CS DMSIO!< SOD.S DMSIOU COOCI!E'l't RBSEIIJICill>lV JACY..SON nx:Rfi!CAt. ~VlCP.S liM&l.Oft COJifStBUC'lJO!f ~VICES IJIVISIO:t 

E. 1'. Port:ten, Jr, C!U•C w. J. t'urob\&ll Chlo1' ll. -'· Cook aitet' -c. D. l"Pltleroon t'bic.t G."· Vln'f.Mt ouer 

R.rvtl\$ AHD fWI.BOR.S 'BP.AJIOI PuamL!l PAVD<EIIl' lliWCI l'IIYSICAL Til>!' lliWICII RES>'J\ROI Oi:HI'rn oo~S%!WC'710H • MA.Llf'l'ElWtce 
1liWICI! 

o. n. hnvi ek CbSer c. R. F06ter Chi cr '!". a. Ke:tuu•.Cl)' Cb1o1 'C-o :&. ~iter-SOn Cb:ld' 
c. B. Wl\n4of CbJ•-t-

tn1liiOD'!IWIICS DW<OI .fX!WOCM£!1!' &. ~1011 BRAHCfl Sl'D:!AL ti'M'.S!InATJQJfS BRAt~ DfS'I'RUJIGlitATtOlt BIWiat Dn~B!Wial 

r. R. 8ro1o10 COte< s . .J, JohMon Cbte.r a. Marber CM•t '· 8 . \ioo4-.n cnser "J. o. 5eba-!1'e:r Cllut 

lf'llliiAUIJC AliALlSlS l!RA!Ia! GllOIA>Y MAlta! llll'I\CilUC'm)P • RI1I'OI!TS !llWial 

r. a. """» .. u chief' J'. ft . SchQ1h, Cbllft J. M. II<C..Iill1 Chief 

KrGS!SSll'Pr BASIJI ~L lliWIC1l 
(JACl<SON) 

u. c. K<:OH C'l11o1' 

1 July 1952 

I 
Chlet I 
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ADVISORY Wtm>\1/AYS I!XPI>IDti!Nr STATIO« 
flrAFF 

I I ---------, 
CC£CIIt1V& OFFICE i 

"""""t ll!Wiat 
COL e. B. Dwu> D1r:edor 

Gl'lll) 1.\L AsstSl\Un'S llOA!UlS6C~ 

•J. o. Schott or Ch.ier 
J, .J, 'rtff\U\,1 A..o11Sunt.- DJ.r<.ect.or 

c.m (! , H. Le't'dluu· £CtJel•tK:.Y AVVdl Cc.nit.t.te 

W, L. B&cM1 Jr. Qallljl:t.r olltr-Cb.tef Ad:nn A$Ot 
bt 14' w, 1,, OW'bu Grtevanee CCIII8.1tt.~ 

J•n~ c. Cotton t:xeeutive 5-eereta.ry 

AlliW!I.9!RATIVB !!:1:11» C<:HPI'!IOLUlt STAYF 

I I I I I I 
~5'-A:CB OFTHlCi S!llvta ~QI l r SVPPL't BRA:HCH I I IUOOE'l' II. ACOOUlf't.Il'C BRA.!ICil' A.UDl'r lfiA1fOi. Y.AHAGDmll 1!AAJitl9 It· c. ~v-rA~U•• J r . Chtotl ,J. A. !furl• Ch1e1' "I ,J . .t. ~racMnhfUJ.Ill, Jr. ChJer I ,c. o. lM>mo C.hl~f I rp. R. !t0a1-.., Cblet I lw. n t4at-U.o Cblc:f I 

I ffiOPI:I\'lY BIWICH l 
I B, ,., Gilbert Cbl ilt 1 

'r!X>llllllAL tmn 

I I I l 
lrll>RAut.r:CS nmaroo SDt.LS OIVIGIOB CO!ICRf.TR fiSSP.AROI OIVIS!O! 1'mfi.HlCA.L sm:IVICES GMStOif COKGI"R.OCT!ON stltYlCBS DMSlO]f 

P.. P~ Fon.eoa, Jr. Cblet ..., .. J, '1\atlbu.ll Chlef B. 1(. Coale Ch.lel ~. a. Ptltter•on Cb1e1 o. w. Viou.nt. Cble.l' 

EU'ID!G AB!l I!ABMRS JIRAIICB Pu:tlBlE PAVD(Eitr BRANa PlrtSICAL 7tsl' IJWlOl RESEAROil Cmm:R COIIS11!UOl'IOII & KAD!f£!1ANC"!: 
llRAin:B 

G. a. rtnvlct Cbtet c. Ji, foaurr !!blot ... a.K.,_.,. Chie.t •t. a. r.tt.erlon CMtf c. 'R. Vunc!or CIUel 

I!YilROCnWQCS IIWIC!I D~BAJ~KME~rr & FOU!IllM'lon J!llAI(ctl Sl'lX)I.\L IIMSl'UIATIOIIS I!IWQ IllS't!IIWli!KtiO.~ ·I!IWICB i!CfNWII!CWIOCII 

p, Jt.- JkG'IIn Obit( e~ .J, JohaaQtl t'Mot B. Mil.-tb~l" Chlt'( g. k. \loodMn; ChJot .. J. o. SchAtter Chltt 

Jm)#U.UW:C J.KA.L'1Sl6 llriANOH OilJI.«;Y lliWOCG RBPIIOOIJCI'I"" • l!lii'OnS BJWIC!I 

p. 5. Cll:::wpbeJ.l. Ch1U J, a. Sc:b\.IJ.u. Chirf J, M . Meel.~iJc.lU Chlot 

1 February 1953 
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\ll\'tfJ\WAt3 £ltl'moefl' ll'ATJOR' ot!AfF 

I WllltmVE onr.c:• ,---------, 
s.tm IIIWOI 

COL c. u. IJ'u.nr~ Olrcetor 
SPECIAl, ASSist'Aifl"G B<>llUIS • COOI1.T'l!:E3 

• J. o. Se:batt« otu~t J. »• Ttff"''l' Ae• tot.ant. Dlr•ctor CA71' c. b. t,e'rl!lUJ!r Btflcllln~ A\Ar'd-8 Ccwm.htce 

'II· t.. 6nd;e 1 Jr, £n.euLi'le Aad.tant. CIZ!pt.rill•r ltn Cl' v. r... Dur~:~t~a Gr1c:VOil<:t Oaad\l.<'d 

J.ne c. Cot\.Ofl .EiuaouUve 8t!C!-t'ft.art 

Al><11lmmTl\ COCI'l1!0IJD! 8!AI'I' 

I I I I T I 
tlr.'tct: :im\Y[ct; !fi.I'UIQ ..PS.'IISO!OOLW:V...'i'Oi 4I.IPPl.Y BI'MCif I I JUDCh"t' • JL'QX11TDiJ SRAJICH I AVJ)U JlllAJCU MNUIIO~IMIO r,. A~ ........ .1. -·· I t :.. e. MU..u. , J-r. CM.•t' I ,.r. J, kir•ch¢n'bo~, .lr, cb.ic-1' 1 1 c. o. CY..n.s Chlet I r p, n. Hi»ky ~~., 1 lw- R· ~~h ~l..t l 

...,,.,..........,. 
l R. 11.o GUbet't Chldl 1 

'l"ECHlilCAL ~ 

I I I I 
!MIAAI'LlCS OM!ITO" roiLS DMSlCil co-=~1n=m 'l'll:lll!IW. smv:u:&s omm~ t'O!IStRUC'U05 .i.t.Sv.rcES 11!Vl.S:OU 

r . l'. ~} Jr. Chld "· J . -..t>...U O>iet 
H. K. CooK QUo< 

o. a . .fll..twnoo t'l!J.t! o. -.. Ylft:u:ut. Chlet 

RI'f'ER3 AJID fWliiOI!S 9R.f.lal PU'Xl"'8lA P.lVDm."r' MAIOl PA'YS!CAf. '!rSI' -.weN SW:SEARat er:Jf1'm CON'S'IRUC't":OH&~I 

~ 

C. B. F• I'WiU Chlrf' c. a . J."aac ... - ChUf !t'. ll. "-W~Cd.Y ~.tc:r w. "'· C..d.4lnacs ..... , c. fi. \ia.r'.od~.r Cbl.ef 

-RYIIROOYJW«CS BRANC8 OOIM»<<M • P'OOlG>AT!OH !AA/101 SPIX:'I7ili lJlYtSTIGATIOJS BkA.Nt'R t KS'J'IRI.I)(t.Nl'Aft'TOS iRAHCII JI:'.Cnm::R~ ARA~ot 

r. R. J;t.nwn Chl!f Y. C. Skl><lll!Y <hlrt' D. M&'tblor ebb.t E. H ........... Chtet • J. c . ~r l,"t\t•r 

llYMAU!lC 1\li\LYSIS BWICII Q!:OLOOY-n.'I\AlCR E!EP90WctlOH & R£POft'i'S 8RANCK 

F. IJ. CU)~Oll ChUt J. 8. Seinal:n Chiet J. )t. ik:CuU.ll Chl•( 

I'UBUC RElMlOOI & WiliiiiO 
mwDl 

e. a. tcfiv-e Ct>U< 

l July 1953 
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OFFICE OF THE C())(PTROllER 

•W. L- Sick, lr- c •• ,._,.u.-. 

AUDIT BRANCH 
F R . .Mo.sle? c ... r 

BUDGET & ACCOIJNTIIIG BR 

C. G. t.-.-s C..i•r 

IIAHAGEMENT BRANCH 
I", t:t'. lhrtUI Cb.itf 

PROPERTY ACCOUIITING BR 
R...A..Gilblen Qjd 

WATERWAYS EXPERIMENT STATION 

I ExtCU TIVE OFF ICE I 
SPECIAl ASSIST ANTS Col. C. H. Dutil Oirtelot BOARDS & COMllmEE$ 

Copt. C. H. t..T•Uie1 lacHC.In A•.,.ts 
J. B. T•llaay Assistant CirettOf COIIII!IiltH: 

Is,. L•• " t... O.rhn 
•W.l. lla<ll< • .1!. ExetllliveAsmt.lol 

cn••·~•C~\•~ 

Ja110 C. Collon Executive Sec1eta.y 

40VUORY AHO ADM i tl i S T RI\ TI Vt: S T .4 f' F 

I I I I 
SAFETY BRANCH OFFICE SERVICE BRANCH PERSONNEL BRANCH SUPPLY BRANCH 

,. G.~•·Hf-r Cllltf J, ~. H•t~l.!ii (211\".l l.. c . .l.lt~a.lttr, Jr. c.t~i.,r J. J, Klrfoth."'•..,.,Jr CIIJ«f 

TECHHICAL S T Aff' 

I I I I I 
HYORAULICS DIVISION SOILS DIVISION CONCRETE RESEARCH DIVISION TECHNICAL SERVICES DIVISION CONSTRUCTION SERVICES DIVISION 

E. P.F~.Jr, Ch.id 
W, J, TlltabMll Ctlll'lt "· 1(. Cook Chie( C. 9 , P•Ueuoo ""•' G W Vy.J.6.tl,l C'-~f 

RIVERS AND HARBORS BRAIICH fl[l(IBlE PAVEMENT BRANCH CONCRETE BRANCH RESEARCH CENTER CONSTRUCTION & IIAINTENANCE SR 
G. R..Fc_k, CJ.ioel C. R. '•••• CMel T. O, Kf,IWI~-,. ChMf W R T•1111., Ch.1tl C. R. W*mdool "'"'' 

HYOROOYNAMICS BRANCH EMBANKMEIIT & FOUNDATION BRANCH SPECIAL INVESTIGATIONS BRANCH INSTRUMENTATION 8RANCH ENGINEERING BRANCH 
F R Orow~t Cllltf W, G.Slu:w:.k.ley Chit [ D.MIIt.tr Cl!lef £ n. ,.ood .. ~t CMel •J, a. Sdat(et Chttf 

HYDRAULIC ANALYSIS BRANCH GEOlOCV BRAHCH TECHNICAL LIAISON BRANCH 
r u c_,!Nn Chid J. R.Selrwll6 c•l•f C. H. Lcfele """" 

REPRODUCTION & REPORTS BRANCH 
J. N, M("Caj'.i\1 ""''' 

1 January 1954 
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Orf!CE Of THE COII?TROLLER 

"'C. G Enu Co-pir-QU.u 

AUDIT BRANCH 
f'" R, Mnl•y c•'-d 

BUDCET & ACCOONmG 8R 
~ ~. [vii!!.- a. .. I 

IAANAGE~ENT BRMIIJH 
W. R, M:.n., C:tncf 

PROPUlTY ACCOUNTIOC 8R 
R.A.Qilbec1 c .. d 

WAHA I AYS EXPERIMENT STAT ION 

I EKECtJTIVE OfFICE l 
SP(CIAL AS11STAMTS BOARDS l COJI.IIITTEES 
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C•pl.. A. FH L•flllry J. 0. fllflny A.ssUitnl OlfeCtOI 
nu .... ••C-lt•..-• 

'"u. r-.L D•••• W, Lllocbe. J1. E,.c•l '~ AsslslaoJ 

J•ne t. Col~,oin UK\Il!Yf S•eltiJ'~ 

A0VIS¢R'i 4!• 0 AD WINISTRATIVt ST AFf 

I I I 
IAfElY BRA~CM OFfiCE SERVICE 8RAHCH PERIOMN£~ BRANCh 

1 C. Sc.h.ffn Chid J A thni• Chl.d L C. ,lhruHa, Jt """' 

1'ECIOHCAL.- ST A ff' 

I I I I 
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HYDRAULIC ANALYSIS BRANCH t. II:. K.ol~ CMI ELECTRONIC CO~PUTER BRANCH 
f 8. Cin~l c ... , 0, L IICIINM Clo<l 

ft E'XIBLE PAVEMENT BRANCH 
ltlch•) REPRODUCTION & REPORTS BRANCH 

flolblt I'IYW111 IAOIJW, 
J.M.IOC..klll Qltl 

A.4. Mu .... ll Clllfl 

ARMY MOBILITY RESEARCH CENTER 
TECHNICAL LIAISON BRANCH 

1, J. I¢1Hdll ...... •t. H. L•t•w t~MI 

1 Jul y 1959 
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CONSTRUCTION SERVICES DIVISION 

c.•. VIN:ant Cfllrl 

ENGINEERING BRANCH 
•JG. ~ItG CNII 

CONSTRUCTION & IIAINTENANCE BR 
I. C.)IIIn1 Ci'<l 

SHOPS BRANCH 
f . J. Wustl coo< 

CONSTRUCTION & MAINTENANCE BR 
(JACKSON INSTALLATION) 

R.t.Rt•l• Olliff 
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OFFICE OF THE COMPTROLLER 

•C.. C.£~ Cooollotlcf 

AUDIT BRANCH 
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MANAGEMENT 8RANCH 
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PROPERTY ACCOUNTING 8R 

ItA ti~•t , .. , 

D.I!Au~llt 

WATERWAYS EXPERI • EHT STATION 

I EXECUTIVE OffiCE I 
SPECIAL ASSISTANTS Col. Edmund H. L8111 Olttclor 80AROS 3 CO~MI TTEES 

Clpl ~eM £ . ... , .. , J. 8. Toll>ny Tedwlh:.al O"tciOI 
llltfii .. 'I'IA"MilC...-"•ttte 

ClttYJIICtC..tlkt 

Sc<t:c•al~"tntttonCol)&!ltH 

w.L. 81ont. J1 E•tcvhve As~SIM!I Otn~l0911"1 PI~ 11 CoMitltt 

Ho10Pt .. dJI~•tiO('U~ 

Jo..eC.Colloo Eucutrw Secr~,ry C..b!kt 

Sitlt'tiiiSc.ltl!hll( Gw4»K.t 
GCIIIUIIol~t. 

AOVISOR'r A H 0 AOJ<IJII!TRATIVE S T ;. F F 

I I I I I 
TECHNICAL liAISON BRMCH SAfETY BfiANCH OffiCE SERVICE BRANCH PERSONNEL BRANCH SUPPLY BfiANCH 

t.H ltiM Qlotl • ' · G. ichMtll O•• J, A.HJiftS - LG.b1.elti.Jt. Cod LJ.A~~ • .U. COlli 

TECHNICA L STAFF 

I I I I 
HYDRAULICS DIVISION SOILS DIVISION CONCRETE DIVISION TECHNICAL SERVICES DIVISION CONSTRUCTION SERVICES DIVISION 

11.1\0- t>•f 
{f' hii~. Jc Cllttl t. J. flf&N\1 Clritl C.8.P'ItltilCil (!!Itt G..t.v•n• Clo•l 

lll(:lu6ts 

WG, ~i~r MUChltf LMV Dt.,\tOI'I C«otlf-
~lt~oalJLaborllo' 

RIVERS ANO HARBORS BRANCH ~BANKMENT & FOUNDATION BRANCH CONCRETE BRANCH RESEARCH CENTER ENGINEERING BRANCH 

G. 8 rt"'"l6 Clllrl lilti~A!n J II l'cWI' Cllot:l ' 9 h .. ," C):cl •J c; ,SW!lc• Cft11tt 
UI\IO~tt\tC.Soti\Uiie'MI"t 

HYOROOYNAMICS BRANCH -.11~0'1 tl•d SPECIALINVESTIGA TIOHS BRANCH INSTRUMENTATION BRANCH CONSTRUCTION & IIAINTENANCE BR 
f , li,8rfo.,. Clio• I 6.0!IItt Clllt! £.tl WOOCS!Wfl C!litl r. c . .._. C>•J 

CCOLOCY BRANCH 

IIYORAULIC ANALYSIS BRANCH C I '-ol~ Cllttl ELECTRONIC COMPUTER BRANCH SHOPS BRANCH 
F6.C..!toltlll'll f,ll•tl O. LiiNM!II Cll•tl f. Sell•• II r••• 

FLEXIBLE PAV~ENT BRANCH 
llld.Cts REP"OOUCTION $ REPORTS BRA,CH CONSTRUCTION & IIAINTENANCE BR 

(lb!CIIII! h ... bbor*'f 
J, W,I.\t(.a•,;ul c. •• (JACKSON INSTALLATION\ 

A A 141~-el' t llltl R. t . l'(tllkot" C~ttl 

ARMY MOBILITY RESEARCH CENTER 
.S. J, M.t~&t\1 ~itJ 

1 May 1961 
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AUDIT BRANCH 
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BUDGET BRANCH 
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fiN AACE & ACCOUNTING BR 

JI" ... IA;ot Chod 

MANAGEMENT BRANCH 
8.L. K!nO' ~ ... 

PROPERTY ACCOUNTING BR 

ll!\.CIIWI c. .. 

O.fl.u.•~ 

WATE RWAYS EXPE~ I MENT S T ATION 

I EXECUTIVE OFFICE I 
~PECIAl ASSISTANTS Col Alt> C Sunon. Jr. Ouectot BOARDS & CO~MITHES 

(:)Otllfflt~u~ "<Nl'll't J. B. Tlllaoy 
lnC('I'!~f A¥13!1» t~·.,•llff' 

Tech/uta! D!fl'tto• Cttt't'lrceto¥•1ttt 
C.l!~•'" 4. f , t:Mt~l $p!c:•.ll Ht$01111+lt011CO!ttt•Utt 

I~ ll t'• ~•tl G. L ~,.11\t'J 
w. l BJtne. J• E•tt\lliVt A~s•stanl Dt•ti~P1atiii'!(CM-ot!•Utt 

h'"'r('(Aifli'll!tGI~Itt.)l 

JMI! ':. C11Uon Eu!cll11Vt Sectelllt}' (#o. .. +tltf 

2~flll\:tt.dtl•t<:.,~.t"tt 

(Au.ltllct 

AOVIIO~Y AND A DMIN I STR A TIVE IT A F F 

I I I l 
TECH«ICALliMSOII BRANCH OFriCE SERVICE BRA~CH PERSONNEL OFfiCE SUPPLY BRANCH 

C.,tl. l!IM "'"' ! . l W•ll•s Cll+rl t..r, \UfWltS,H (l'l+t, J .J.K11\tll~~lf. Chtfl 

ADMINISTRATIVE BRANCH 

SAFETY BRAIICH Lfl'a•IIOC.\.Jf, Ontl 

'JC.~IItf Cllltl 
EMPLOYEE UTILIZliTIOII BR 

.. " lMdtld.llt c""' 
ClASSIFICA TIOII ~ W.ACE BR 

c. r. JoMso~ Jc, Cl11el 

MANPOWER CONTROL BRANCH 
-'If, f . Lidr.Uit Cluef 

TECHNIC AL S T A F F 

I I I 
HYDRAULICS 01VIS10tl SOilS DIVISION CONCRETE DIVISION TECHNICAl SERVICES DIVISION 

r.s. Ktl\tt6t Cllftl 
E. P' rursr.o,JI. C~1fl " J. l\llli:loll ~·· 

1:.8.Patltts00 Ca.. I 

IIICI~ts 

~ a.~ilttk~tr AniCIIItl tttiOI-.IliOIIC~tlt~ 

Mlllrlm lUtl__., 

RIVERS AND HARBORS BRANCH EMBANKMEIIT & FOUNDATION BRANCH CONCRETE BRANCH RESEARCH CENTER 
c. 8 ft"""t(l ,, .. , lnc.Mn J.M.Pe~tiJ Cllttl ... . . h'lfltt t111e1 

l.MY'Oi,tstot~iolisUbettloty 

HVORODVNA~ICS BRANCH J ~ CO!tp\011 c .. , SPECIAl INVESTIGATIONS BRANCH INSTRUMENTATION BRANCH 
r. R. fJrtlfloA Cl!1ct 9.1411\tt 

CEOLOCV BR~NCH 
Cllictl E, ll, 'ftoodNn &I>~ I 

HYDRAULIC ANALYSIS BRANCH c. • koiO Clllef ELECTRONIC CQ.\IPUTER BRANCH 
J", 8, CU1:bcll c ... 0 L lil'll!l'.tllll Cllitl 

FlEXIBlE PAVEMENT BRANCH 
NUCLEAR WEAPONS EFFECTS BRANCH lncludts 

G. I.,I.I~'-~OI . JI. t:N! flutblt P~'H'Mfll L'*ut•~ 

A..A..MI:J'Jtdl e>;~ 

ARMY MOBiliTY RESEARCH CENTER 
L J. K~I&hl C.tlf 

l July 1962 

l 
REPRODUCTION & REPORTS BR 

J,a,~ UCCn\111 o. .. 

1 
CONSTRUCTION SERVICES DIVISION 

G.1I. V111ran1 Cllttl 

ENGINEERING BRANCH 
•J C. Sdlalttt c .... 

CONSTRUCTION & MAINTEN~NCE 8R 
lt, C, W1ml CWI 

SHOPS BRANCH 
l.Scii~U C»ol 

CONSTRUCTION & I!AIHTENANCE BR 
(JACKSON INSTALLATION) 

ft. E..'!l!nlon Chi 
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I I I I 
OFFICE Or TECkWICAL ~JLITAirl ASSISTANTS EXECUTIVE. OFFICE 804ROS & CO!AMITIEES ACIING ASSISTANT ENGINEER 
PROCRAIG AND PLANS INSPECTOR GENERAL 

-Cepllllllllllni.YtfrMir Col. Alit&, lwttoo, It, DQKIO. IMttlltt A..-eflis C:O..ltltt 
' f .-.&1 ... o\tl ... t a..d M11ttMi t~.,...UIO.\' •caplltfl Jaan t , MdMiy 

Pwl of Gf'f,_.lflct bxutl• 
~llllmt•l. Gt!cl.t,Jf. Vtcanl Drpuly Dlrecl01 

.,,~ 01-t ~~M R!(:CtJitll• Co.tUtt 

C.~ltt"' ff/Jbtil lt Teur J. B. Tllfi'IY 1etholc~l OJieciOI Ord...-1 P1.t~NIIJ C.:.ltttt 

li•d•• ~'~NW~lUOj,· lMklpe W Radl'OIOl'U1 c-IUtf 

w. L. &Jette, J1. EAe<ulive Asslstanl il~ ~teA!Iftt 14!dMICI CCIMtlkrt 
bl lt.,...nE.O., 

LbltfYloa;S(JI ~lf:I\Qillh Conu•t•Ou 
J•no C. Coli"' E;oCII!NoSeCIIIIII)' 

AD VI>ORY UID AOMI~I~TRATIYE $T A F F 

I I I I I I 
I OfFICE OF THE COMPTROLLER I l i(CH~I': lL l l .'ti~l'N 

1\rfl tr ··i ~ u• AOMJNtSTRAnvr 1 I P£RSONNEL OffiCE I I SUPPlY BRANCH I I REPRODUCTION & REPORTS SR I I C.<,., .. c .... """ I SERVICES 

t>~ I III'"K-.... 1· ~·· ] - I C lf lt\M b ofl -I LC Mltt.tlt1 h J.W..IIic.CI.U't" 

I SAft n llrfiCE I I ·u .s"""" t•··· j 
TECHH I CAL HAFF 

I I I I I I 
HYDRA.ULICS CIVlliCN SOILS DIVISION CONCRETE DIVISION ~OBJLITY & (NYI~ONUENTAl OIYIIION TECHNICAL SERVICES DIVISION CONSTRUCTION SERVICES DIVISION 

•t. P. Fob .. , }f. O.d 't. JT~~t.._,!l Ol•tl r . t.ll~r (Jiif'l .• , ,. l ...... l "'"""'d e e P.~tle.JM o ... G • VN:Ul (MI 

, .. _ 
C. &.ftm'IQ, M.s\tll•tl ' .\. o\.ibJWSI Atl-c-Aulta.ld IJI.V O.tiS* Ctllroclt _, 

~W.aht..M~or•tort ·- ~ 1>«11 .. ~"1-'"l~ ., 'SUiaJ1.e~ ~_.U~Qitf 

HVOR.lULIC ANAlYSIS BRANCK E~I!AN~•ENT & f OUNOATIOH BR EHCINEERIHG ltAlE~IALS B~ANCH ARMY OIOBIL!TY R(SEARC~ BRANCH RESEARCH CENTER ENGINEERING BRANCH 

' 8 tuj:Odl C>"' '"""" LW, I'ol•nr C.< I tJ. llll•tilll C>ltf I: .._,..., Cl!ltf ...... 
1.J1V flwlt.IIJI'l So!l\ ... ~ICII) 

WATER, AVS BRANCH 
~ ~ - Cli•' ENGINEERING SCIENCES BRANCH AREA EVALUATION BRANCH IIIST~U~EIITATION BRANCH CONSTRUCTION ' MAINTENANCE BR 

J J FI»co C..l B~lbO.r C~cf t, l.G~Jk>t Cillo! ( ~ IOCIOaolfl C>lfl •.c H~~~J 0.~ 

FLEXIBLE PAVEMENT BRANCH 
ESTUARIES BRANCH 

~~ ,., M.UYe:ll ~ .... MOBILITY ENVIRONMENTAL ELECTRONIC COMPUtER BRANCH CONH~UCliOH & M41NTENMCE BR 
RESEARCH SniOIEI BRANCH !JACKSON INS lAllATION} lt8.S....,~I Cll,.l 0 l , lll"'""""' Cn.el 

SOIL DYNAMICS BRANCH ~. A Jhll tllitl ...... 
WATER \I'AV[I BRArlC~ rt t.Ct!M~ Cb•• 

R 1 . ...... C""l SHOPS BRANCH 
GEOLOGY BRANCH NUCLEAR WEAPONS EffECTS DIVISION T. SWtlll C""l 

STRUCTURES BRANCH 
• I . Sit•llr•fde,Jr, '"" 

"LI'~f011.Wt,J,_ Mt!fllCil!tl 
f f ~ ..... ;t;}' c .. l PLANT BRANCH 

•f.l. Btc. "'"""' f. L~li•Y».fl Chotl 

PHYSICAL SCIENCU BRANCH 

v~~• 

EHCINEERINC RESEARCH BRANCH 
"G. L. Muiflrd, h. Clbd 

·~1 ,\SS• lf'Oa!l· 
PROTECOPERAl!ONS BRANCH RANCH 
•C.L. Atbt~f.JI, Clutf 

1 August 1963 
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PROCRA!IS ANO PlANS INSPECTOR GENERAl 

u Col ...... ,, .. 5 .. ""' 
Col A!t'A G. Sullon, J•. Olre<10r P~el cA Gr!twJI!Ce f.u.mtu 

•f . II 6tc.-, ~tl111. D-<i Ut!IOti,AYOUii ~'lltlc.o.tnll•onColl:rtnH 
•CJipiJ!IIJ•t:t.W.iol'-'lllb 

W, A..llan.. PqJio ~K\Jk" "CJo~~ IK'd W, Mdlt<ll"f Ll, Col. ll>tion I. G•,.l Deputy De recto• iJU1yC11X!!Utc 
"cdt11 WGI*'Il ftl 01; 

Ot"IO~f.fltPIIW.CtoGr.llltr 
c~·•llu. J ,~. Jr~ 

tl,do., J. B. TIIfany T~~nlcfl 011tctor I\OioptWIIIICIOIC:[+taiCor>fi!Urt 

~!11II10WrU. Tw• Sllldrlll le~t~~lll.cGt,danu-Ctlltll11tt 
tll.l,lti!WUO(;II.s(l!~v 

I C.pll•11Ait-c11r ~~~l W, L. Bache, Jl. Extc:uuve Assistant L1~1rr l ••• J.OII. It~Oiut~~~t•vu 

Nudu•i't~EIIOiv lll(tt~ltwo\~tr.,•t!u 

SPECIAL ASSISTMT htUA1fft4J. Henllr~JI. 
lbtlU• Wu""" Ul D•v Jiflt c, Colton Utcullvt Stuetary 

••• L 1111-.11 CMd li1ltFteot~lC.IIllif'll 

T~iUI Ast4SUI!I ,. '-'"-
i:llts D+v 

£1'tt~C!Mtfi111Etr~~M~Ifll 

ADVI IORY AND AO ~IJ:I IHR A TIVE IT A FF 

I I I I \ I I 
I OFfiCE Of T>IE COMPTROLLER) TECHNICAL liAISON OFFICE I OffiCE O[ER~~~~ISTRATIVE I PERiONNEL OFFICE I SUPPLY AHO PROCUREYENI I REPROOUCTION & REPORTS BR 

I Cl:.l- ~~I I c W.lt .... c"" I <•·· I OFFICE 

C>•l 1 lJ, "'""'!$ ~~ l. t N.irwhl, Jt l J.J ~lttcMI!bW.. Jt 0\lti J J. At.WtCI1.1tl 

I SAfETY OFFICE _I 

I t •.au ..... >. - I 
TE C HNICAl IT AF F 

I I I I I I 
HYDRAUliCS OIVISION SOILS DIVISION CONCRETE DIVISION MOBILITY & ENVIROH~ENTAL DIVISION TECHNICAL SERVICES OIVISION CONSTRUCIION SERVICES OIVISIOii 

t-P. ftrtsoo Jil e>.• • 6 Jj_,.,ll (11141 1 , , Ken~ l>•d • a 'ShocJt"' 0..1 c. 8. P'ol~CfWJII Cli .. l c. w.v~ """' 

(tB.fiQifti;J, AufC!IIf'J A_ l \tt1MII AntD<tf li'!tll,~o;ei 

IJW o,.,alot CCIIc~tlt aM Mmttll' labot'J!Itly 
J.Ci.ScNIItot ~CIItd 

HVORAULIC AN~l YSIS BRANCH E~8ArtK•£rll & fOUNOATION 8R ENGINEERJNG ~.A TERIALS BRANCH AftMY UDBILITY RESEARCH BRANCH RESEARCH CENTER ENGINEERING BRANCH 

'· 9: (lt'C(If'll Cllod W~tt J N..Fol•l~ ell!~ I S, J. KitllM C~ttl • • 8. ' """ ""'' I M. Pt!tt~ CWO 
l.MV Ot<ttSIOfl~bU~ 

WATERlAYS SAAHCH 
"'-' 0.<1 ENGINEERING SCIEHCES BRANCH AREA EVALUATION BRANCH INSTRU~ENTATION BRANCH CONS I RUCTION & MAINTENANCE BR 

J 1 fiWO ""'' 8. W~Ifltrf tll+tl W. E. Crtlltv cr.•• (" ·~,, Cllitl I , C. K111~ tool 
l~PEOI[NT SURFACES BRANCH 

ESTUARIES BRANCH 
t L\tl""" C~1tl MOBILITY EHVIRON~EN IAL ELEC TRONIC COIIPIJTER BRANCH CONSTRUCTION & MAINTENANCE BR 

H &Si•:~~n Cllotl RESEARCH STUDIES BRANCH 
0 L"tu'l.allll Gllltl _(JACKSON INSTALLATION! 

SOIL OYIIAVICI BRANCH A. A. fllllt Clutl LA ,\tutll Cl!ttl 
WATER WAVES BRANCH lt lf l:~Mr ""'' R.. 'f.Hedsoe Cto<t SHOPS BRANCH 

rLEXIBLE P~VEI.!ENT BRANCH NUCLEAR WEAPONS EffECTS OiVISION T, WA,tt c ... o 
STRUCTURES BRANCH II' G. AM ... CO<! •r.a. s,...,. "'•' 1£"'" - PLANT BRANCH 

CEOLOCY SAANCH kLlult•m,a. Cl!ttl 
1. 8. ~!tdt.J!, CI\Hf 

PHYSICAL SCIENCE! BRANCH 

t.rMcra.- c"" 
ENGINEERING RESEARCH BRANCH 

G. L.Amtlnoi,Jf. ""•I 

OPERATIONS BRANCH 
• O.IAut~l 

J. ff. t'l!lll.t tiller 

l August 1964 
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ADVISORY AHO AO ~ I "IITRATIV E ITAff 

I I J I I I 
I OffiCE OF TKE COMPTROLL(R I TECHNICAL liAISON OFFICE OffiCE Of ADMINISTRATIVE I PERSONNEL OffiCE J I SUPPLY AND PROOUREII(Nl I REPROOOCTIOH & REPORJI BR 

I c, ·- I C.~l~ SERVICES 

CNIJ 

OfFICE 
Out! I ~IIIlo C.• I J.A MtiUJ Dl!tf l l C ¥l!plot,j! I'· J·if~-" (>.til l il~·l41 

SAfElY OffiCE 
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TECHtti CAL IT4FF 
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( F r•tu• jt """ • • J. f.,....i 1>-d T. B, tleMtolp c. •• I, G,"""" C>ool C: B "a!Ws-. ..... (i. t , Villlal ""' 
c. a.rr.,.~ .... ,.. ~A M.lc•tU A$"~- "''"" LMV o .• ,,,. C.tmt tH VJ(r!ltls L*ltl!.,., ' l I'~·~~~ A.u!Oifd J,&W.-11" i.l\1~ 

HYOR•ULIC •NALYIII BRANCH E"BAN~M<Nl & fOUNDATION BR ENCINEERHIG NAT!RIAU BRANCH ARMY IIOBILITY RES~RCH BRANCli RESEARCH CENTER EHGIHEERIHC BRANCH 
fl~~ C..l ........ J ... ,....~ C.i<l 0 It T!tlbt c ... 1. 8.1..., ..... J tlPttmOII 
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UIY IA'Mitll W ls l*AIOIJ 
WAHRWAYS BRANCH J if c-pj• .... ENGINEERING SCIENCES BRANCH AREA EVALUATION BRANCH INITRUM£HTATION BRANCH CONSTRUC110H & MAINTENANCE BR 

l . Jfa-.:t c•• 8.Wollbd "''~ W. [.Qt~W\j ''"' EMIOOOUII tw •.c ... ,.. Cl!!.tl 
(XPEOIEN I SURfACES BRANC" 

ESTUARIES BRANCH 
• ---*"""' Gh<l I!OSiliTY EHVIRONM£11HL ElECTRONIC COMPUTER BRANCH COHllRUCTIO~ & MAINTENANCE BR 

M II Si .... -., - RES~RCH STUDIES BRANCH 0. 1..11.-..e "''' 
!JACKSON IHSTALlAT10NI 

SOIL DYIIA!IlCS BRANCH i. . .\..IWI - T .. A..lti,PM c .. , 
tATER WAVES BRANCH It.(....,)" "•' 

"'("',.:~ CMI SHOPS BRANCH 
fL£XIBLE P~VEMEN I BRANCH HUCLEAR WEAPON! EffECTS DIVISION r.~t C~iH 

STRUCTURtS BRANCH J . l:- AJII\'on ..... G"l~M~t, /1 ~(ltftt'l+d 

Tl'*"I'CI' C>i~ PLANT BRANCH 

GEOLOGY BRANCH "-ls.IIIRII' C..l 

t 11. xoa D!!tl 

P11VSIC~L SCIENCES B~ANCH 

l f lt(!MI t• .. 

ENGINllRINC RESEARCH BRANCH 
l".ift~t~~t C~ul 

PROTECTIVE STRUCTURES BRANCII 
• lltlltA.\)1,..., 

' J.fUW. C»tl 

l February 1965 
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I I 1 
OFFICE OF TECHNICAL MILITARY ASSISTANTS lX E CUliVE OFF IC E BOARDS & COMMITTEES 
PROGRAMS AND PLANS 

hiLl Clt&~l. ~~ Col. John R. 05wJII, J1 . Dutclo; 
Sb•h.O.r 5pt(.,IJJf~t l lonC~r.ai,ltt 

•fl!. frOW'll (JI+d 
tlltt';(OoJIIIIllttt 

hi LiG+Ibefl V MtCul U Col . Gov t 1"1" Oei!U4y Oirectot 
CoMr~O•• Dtw~ot P~m~oa~~ltet 

htliEC..-.tOJ l)nt"tt I. B. Tllf•oy Tt!chnlcat Ohee:lot 1~.-d~Oiol<oll~lt!tf 

lft'tif.ff 'l"tJPOn$(1fO+v 
ll~tflt $t+tA1.1h< G.ct.t ~Utt 

I i~ u hlr( " · (Mobtll 
H«'W 'ftt)Ot;l' Eli 0" 

•F. R. Brow~t As$1 Techmcat Direc.lor IIIWII~, A•,lli) (O'U'I\Ufi 

SPECIAL ASSISTANT 
IS!\.Itli'liiiC 'll'lti.M W. L. Bochf, J• (~~:ecullve Assistant 

.,.J , Jtlf!Ml '~'l' t~d)+Mv & ~~~~~~~~~ ~ 

TY.t.C-11 A.uoUnl IGI ~1,_,0 
UI Ull~IIL!/t<p Jonr C. CotiOil Exe,uh~e Staetary 

~-~I(IIC!I•ei1 
Ttt~Stt Ow 

ADVI SORY A ND AOIIIHISTRATIVE STAFF 

I I I I T 
I OFFICE Of THE COl!PTROLLER I TECHNICAL LIAISON OFFICE OFFICE OF ~~~~~ISTRA liVE I PERSONNEL OFFICE r SUPPLY AHO PROCUREMENT I 
r C.,..- c ..... .. , I c. ~. u"" 

SERVI S 

""I I OFFICE 

c"''' JS hJIO!, JI, Atli~~tCt.tl__j LC. M.J,~Il), Jt. I J.J. ltu<MI'Ib•~t•, J• "''"I 
SAFETY OFFICE 

I .. ··"""'"'''· "" I 
TE CHNICA L STAF F 

r I I I I 
HYDRAULICS OIVISION SOILS DIVISION CONCRETE DIVISION MOBILITY & ENVIRONMENTAL DIVISION TECHNICAL SERVICES DIVISION 

[_P fctbol..JI a,,., •r l. lllt!WI Olltl ·a.l&lllltt Ad"'tCIII(I •. c St«ltr; Oitl t. B.PII(I!IWI C>«l 

1\ A.. ~•·tll J.ut Ouct "8.MIIOt! .t.ui CJIId 
S.J.~\CI)t A.nt Cllrtf 

HYDRAULIC ANAlYSIS BRANCH EMBANKMENT & FOUNOATIDII BR kt!IIOH CoKrtlt w ._,., ttt,ls YOotttorr ARMY MOBiliT\' RESEARCH BRANCH RESEARCH CENTER 
f a.ca~· C. I tiCJ...et\Sot!JhbOn'll')' o .• ( fbl'll .... 1. 8. TIMtl Clot! 

tATER•AYS BRANCH 
J . tt.~.., Clllfl ENGINEERING MECHANICS BRANCH AREA EVAlUATION BRANCH INSTRUMEMTATIOH BRANCH 

J.J. fl1ltCO C""l J.. "-P~Miy C~1tf W. ( . GI•* c~., E14 "~ Clliftr 
EXPEDIENT SURFACES BRANCH 

ESTUARIES BRANCH 
I l. .._kn+s Cl!ftl 

ENGINEERING SCIENCES BRANCH IIOBILITY ENVIRONMENTAL ELECTRONIC COMPUTER BRANCH 
" a. t,_, Cl!itl ll V.Tn C>iel RESEARCH STUDIES BRANCH 

O.Liftti-.J~~II co. .. 
SOil DYNAMICS BRANCH "-A.pvt.l Clll•l 

WATER WAVES BRANCH Jl. f , Cifi'WfY CO.<f 

ft. 'f. t{~ Cttorl 

FLEXIBLE PAVEMENT SRANC!l NUCLEAR WEAPONS EFFECTS DIVISION 
STRUCTURES BRANCH 

lt.C. Ai.l(t~~ C111t1 ·o L . A/tijl~~t~tt,JI, Mtl11,1C.d TE- c .. , 
CEOlOCY BRANCH ·c. L A"-i1Mtt1 Jr. AniOlld 

C:. RAol~> Cll1tl 

PHYSICAL SCIENCES BRANCH 

l r. r.tcfM. C"d 

EHCINEERIHG RESEARCH BRANCH 
1-, fl. \11111~ Cl!lel 

PROTECTIVE STRUCTURES BRANCH 
• O..! As $1 ... , 

"'· J , flfl~ .. ""' 

1 February 1966 

I 
REPRODUCTION & REPORTS DR 

J. N lkC,s~•ll .... , 

I 
CONSTRUCTION SERVICE$ DIVISION 

"J(j:.i;IIMftf .\tiJntCIIIt1 

•J c. Sc""!tt AntCI!It! 

ENGINEERING BRANCH 
J, .ll, f't!tUOfl c ... 

CO~STRUCTION & MAINTENANCE DR 
• c. +i\111 Ca.l'l 

COHST1~~~~~N ~IIS~~~~to~~E BR 

l. A.l~Ut'll ..... 
SHOPS BRANCH 

l . Stfm11l c-.,, 
PlANT SRANCR 

A.LSliii+--.St. ,... 



H 
H 
H 
I 

w 
1--' 

I WAJEqWA'(S EXPERIMENT STATION I --------,. 
QFFIC£ Of l(C.'HH~\. l•lllltAftY ,t.MUlANU 60A~D~ 4 C~TUU ~tNIIII$-lt,l.fl\lf J.UfP(KtT 
P~IU.W.S AlfD Pl.AHS 

ttT tk1wC:t.!Mf lltltOt• 
EXECUTIVE OfFICE 

s,K~t ·~·t!• CoHtlb -''t*Jol' O•*'t.s•otlflllo\c:(IO.III!IJ!f 
., fl., • ..,. l"•f'l .S..YI,t..-IMt IOII)IY0 n.1 ~~t<l\ 

tlt .,.. .... t.l, -ll'Cl .. t ••ooM COL JaM R. os-1tt, Jl Ot~JOJ 
EtHc.t.Otf Orrr!~tl'!~q e.s.-t~t 

L.TC" L...-IA.~ OeplttyOt~V~ei Ot ........ -w~...,....,s.•ot1 c:-·'" 

SPECI.lL A$)tS1 !\Nll llfli.\,l•t., .... kftlwf waM 
~-· kt.Utt.( CirdMct C:..Uit (fitdt On J. B TIROIY Teclullt61 DiiKI" 

'' J, 1;jmlllll 
IOCAI"rtAniQ~iln 

li!OrltQ1Auu\ul.lt~~ $ott• 41'41 tlTAt1 f, llnl ltc:M~<o~Jftfv..(t:IO.., ·r l .l!lo .. Aul TecNII<tl Dl~cl~ C,o1611'_.Ct!ti!M)IMII)t..lttf 
tr.o~t, ...... - lltJQ~riiP'ottltCft'(~~tl..allllC. ... Itt 

•f) lit,_,.. JentC. CtliOII AdmtnllfraJhe AM15l-aAI t..-.cc.-,... 
A~ C....._ 

~-loO!I. K<,_ &ect~lrtt s~etfl¥ 
'JIIfltl~ 
1/~~t..C"«""'IOI!ff'!! 

AO'IJ\ORY AND • D• IHI!TRA TIVE STAFF 

CIHICE Of ,.,t GwPl~IJ. h' 

"" '"""t•t ''""" onoc~ 'i OFriCE Of AOIHHtURA.nV£ SrMY P~Hll OFIICl ~!_l ' & ~~o~uohtt•l or ng__ _ R'£Pf<IOUCftOH I RU'!HtJS sq 

[-t- C (.s"' ~· ··""' .. , .. I.U~ Ql.d ... f r.,,.,.J,. "'"' •LC.'*--Ils.,Jr_ "'"' '·' II,.Wor ..... t;··· , ....... (;.IJ,. .. ti .... 
Fltu.NCl. 1 lo.CO:IIJHh~ 6ft (i(J.l(AAL K •h•IC[ Oft.lHQI ~0W:tfT 4 ~-VICf:l 0.J COoo 1•o~.r.1 _,JI-i<o.C..l UPOR" ~'Cfl.O.tf 

J~ll.b' -~ ,, 
' · " Pm ""' C-F.J~ h. Dltt I ot f .. loj .. 

~t. .. "'"'~ "'"'' 
o\UOit ahttCH I ,,.,.. or••cc I lltAV(l UANCH PfliUOHH!l W.HA(;{.,(IH 4S$J 61t hlf!Citlt}llo.G Blf-IICtt Ptf()TOCiAP!f't' U{fi(Jrl 

F I ~AoxloPt ...... "- t... IIOOict "a-c"'-Mf .. _.,.,. .. +,..! ""'' lr:.~ .. ""' ~ •\t..~4• --;.-
f • Col••! .... 

•r.a:.c..rt 1"4WC\o ~\lt~lllf & CUUOO!lt.l lUI 'OS/Ti~ &. 94~ I•Ll.Nit.C(..,..l tP O,UUt 1 C~IIOo.. \ l'll~l~i!!!_1~_t* K'll:jitlttC llLU~lU.ftOI!I 

·~r; tw" "'" 6 •• 'f; (lllfl 'l C. lluu!lt, Jl. c.· ' ·"-c..,. - &. GlAPHIC.S lfCTIOH 
a o.w::..r. ''"" M.UIACOi£HT I~ ~E«WWOS: WJ.N.,C.Utftn 8R .IIAitf'QirlR .!WiAG£MENT 8lt 

a.u ..... ""'' o.... .. ,,~- ,_I V" -..c• "'~ 
PI'I:IHliJ#G S£Clt0H , ..... ,, ... 

ltiiHfN' I. rlfVtl6PUFNt lit 

J.Lfuc. c..r 

TECHNICAl ITAFF 

I I l 
toOJI'Aut.ICS OI'IIS!ON sou~Dtvt~ CCit4Ctl(t£ OIVI!.KIH loiOIIUTY & EHVIG:(tt.!oiEt41Al llVIliOII UOUHC." 5U\lCH Oi\'t5!0H COHSlRUCltoH 5EilVICE~ DIVUIQI.I 

*f P,fo'ttc~t~,JI C>otl .. J,1tflt1111 011~1 I U.IWI C.. I •ck.Wr ""' C.t.fMieJbl a.< J. &.Suatr. a. .. 

A, A, Ul.l•i l A~tlllft twlll2\ t:.Kiftf )/d .. lhlh l.GII'Ofltf\ S.JIW'tfl! Wltkf 

"E..P~:=~l: ._WAI.'rSIS UAHOt~ [lo/.8AHUt!Hl i fotltfD"-liON lit t .. GIH:HRING MKr\OOCS IAANOc lEUA!N Afti.U$1$ BAAtOt 11U£Aittll CfftTU ENG1blf.E:al!CC. aAAHOt 
J W f'oltlll't - • L.f;h;OJII "'"' r, o.T..._ ""' •J,..,f'tlpan c•• ""'*' kotl\ UOcr•!~ 

llro\1 U,ti'IOO() e~th -- Cb.U 
t..<.~GfHttJUHG $CibCU loll.o\~ Y(liJClt n -JP!U 1-...,..01 llt)lJIUilf!'fTioTIOtc IRAriOt CCIM:Sl~UCJiOtc 6. IAAMiUI'VoHC(; 6 1t 

1 J rrw.~ ,.., J.ll.C.;IIt 
iL Ylff,, ""'' i\ A IW.a ("" (.M.IJootSIW c.w !.N lfudl CN• 

(:SlUARIES &RAM<tf EXt'E:OIENT SURFACU UW«::I lro081UIY lt[)£AJt(}t UA)ICH EltClBCHJt COIPUTER 6RAKCH CO«$lltUC'U)N 4> MAJf(lflW~<£ &a 

~-'·"- ""' 
II, lie~ Cwl 

0 , R.f•""• .... 'O.L..~ ... .... UACff~ !Jl$T~UAnC.Il 

~ D1HAM!C1 6RANOi 
l, A UUt!l C..< 

~.4 tr• WAVt\ 8RAlfCH .... •tr.~~s, "'' .... ~ #IU(LUii 'II'U..-okS fJF((t\ OI'IISION SltDJI$ lltAJtOC 

... L..Aor.d.W, "· ..... CT ,_, c .... 
URIJ(JUJ!U &RAf£W fLUIBI.f fA'YfMfNl MAMa; 

l f .,..,., CO..J 8 G-Nit.·if) ""'' PUNT AQ •• I(H 

CtOlbe'f' WHO! 
A.Lftllwl•,t ""' 

Olitl ' ll fSICiol $t1fltCU &ft.\N"' c.~ riA4> Lt- -----..;;; 

~~~Y.~CW BRAt<ti 
J.ll "-tc tfi-AI 

~OH.Cl o Yt~; ~"1C!UCYUA:K .lr~<WOt 

'01111.\»tpaoe\1 W. Jr~u C>od 

22 August 1967 



Appendix IV 

COMMENTS OF FORMER DIRECTORS 

Comments prepared by former Directors of the WES concerning what each con

sidered to be the principal problems, major changes effected, and major accomplish

ments during their respective tours, with the exception of those by BG H. D. Vogel , 

first Director, are presented in this appendix . The story of the origin of the WES 

as told by GEN Vogel is contained in Appendix I . As noted in the main text , two 

former Directors--lLT Francis H. Falkner and Mr . Gerard H. Matthes - - are deceased . 

Additional comments have been promised by COL E. H. Lang for inclusion at a later 

date . 

CPT Paul W. Thompson 
July 1937-Sept 1939 

Engineering is a science (leavened with touches of art); and the pursuit of 

Engineering through simulation on a small scale of forces aiding in the solution of 

practical problems is a high manifestation of the Engineering science . But remi 

niscing about experiences in Engineering is a nonprecise exercise in nostalgi a . Re

flecting on my tenure as Director of the U. S . Waterways Experiment Station, I 'm 

engaging in an exercise in nostalgia . 

The very names- - names of projects on which we worked--sti r in me feelings warm 

and nost algic : Starved Rock Lock, St . Lucie Canal, Atchafalaya Spillway, Old River 

and Head of Passes, Maracaibo Bar, Johnstown Fl ood Control, Diamond Point Cutoff, 

Galveston Channel .. .. .. I can't recall--I 'm not attempting to recal l --just what it 

was we tried to do (and usually succeeded in doing) in each of those studies . But 

the names ! And the (nonprecise) memories ! 

GEN Vogel is describing on another page the genes i s of the Waterways Experiment 

Station (whatever happened to the "U.S . " part of the t i tle?) . The Experiment Sta

tion was born under a Happy St ar- - and one of the happiest things about it was the 

person of its founding Director: the then lLT Herbert D. Vogel . Vog possessed in 

rarest combination (so rare I ' ve never since encountered the like) the qual ities of 

technical knowledge, enthusiasm, and abili ty to persuade and convince- - qual it i es 

which were essential to getting the Experiment Station established on a sound basi s, 

and getting it accepted both in the realms of academic science, and in the councils 

of the hardheaded District and Division Engineers from whom the commi ss i ons for 

projects to be accomplished would have to come . 

What a fellow, that Herbert D. Vogel . I 'll call on memory for a scene typical 

of those early Experiment Station days: In the l iving room of Vog ' s home, that im

pressive house overlooking the dam and lake; the turntable of Vog ' s phonograph con

verted to a carrier for a beaker of water; in the water a spoonful of oat grains 
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(as I recall it, oat grains had just the right specific gravity; they tended to sink 

to the bottom, but just barely , and like arrows they pointed out the directions of 

the slightest currents); Vog and the rest of us observing the effects of centrifugal 

force on bottom currents as revealed by the oat grains at the bottom of the cir c l ing 

beaker of water; and Vag drawing parallels with what must be happening at the bottom 

of those Mississippi River bends . Later our conversation woul d have drifted (rather , 

been nudged by Vag) to other subjects, maybe to the gathering sentiment for cutting 

the bends of the Mississippi (shades of Humphrey and Abbott ! ), maybe to the menace of 

New-Deal schemes like that shadowy Tennessee Val ley Authority (shades of Vag's later 

career ! ), and certai nly to ways and means of ensuring the survival and prosperity of 

the Experiment Station . 

In due course Frank Falkner succeeded Vog in the Dir ector ship (Vog going on to 

other great accompl ishments- - including his brilli ant Chairmanship of the TVA), and 

gave the Experiment Station another strong term of stewardship . Succeeding Frank in 

1937, I stepped into a going concern, by then known and respected throughout the 

engineering worl d , with a record of delivering satisfaction to scores of cl ients in 

the past, and with enough prospective clients lined up ahead to justifY optimism. 

Incidentally, "optimism" is a word which keeps recurring as I pursue this exercise in 

nostalgia. Optimism--and that Happy Star--and those Names ! 

Although from the beginning the Experiment Station served the Corps of Engi 

neers at large, in my day t he Director of the Station reported to the President of 

the Mississippi River Commission (a Presidency more significant, by my scales of 

val ue of that day, than the Presidency of the U. S . A. ); and in my case that meant 

reporting to BG Harley B. Ferguson. Fergy has ever since remained my own most un

forgettable character . Whims i cal and pi cturesque and not very precise in conveying 

instructions, impatient of experimental results which failed to f i t h i s own instinc

tive conclusions--but a man of moral courage unsurpassed (yes, unequaled), a man 

whose "instinctive conclusions" were so often and so uncannil y right- -especial zy when 

the stakes were high . Fergy, the man who cut the bends of the Mississippi- - ! see him 

now on that misty morning l'lhen the plug 'Was blown and the water surged t hrough at 

Diamond Point, the first of the man- planned cutoffs . And I l ike to think that the 

model studi es .at the Experiment Station played an important part--more important than 

Fergy ever admitted or perhaps ever real ized- - i n confirming him in his insti nctive 

convi ction that river- straightening would have all the advantages postulated (in

cluding arresting and deflating the skyrocketing costs of bank revetments), and would 

not have the disastrous consequences foreseen by so many for so long (such as accel

erated flood waves sweeping down on New Orleans) . 

Born under a Happy Star-- r •render if another of the happier things about the 

founding of the Experiment Station was not the concept of charging the costs of a 

given project t o the Division or District benefiting from the 1vork. In effect ) this 

was applying the free- enterprise system to intraservice governmental operations . 
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It ' s hard to think of any governmental body other than the Corps of Engineers coming up 

with such a concept . From the beginning, therefore, the Experiment Station has had to 

sell its wares to prospective (and hardheaded) buyers--and after making the sale, has 

had to deliver satisfaction . Incidentally, thinking of satisfaction delivered on so 

many projects over so many years, it's interesting to speculate (as I used to do even 

those 30 years ago) on the benefits which must have accrued to our country simply as 

a result of better and more efficient design of engineeri ng works through data de

riving from Experiment Station studies . In my day, I conjectured in terms of tens of 

millions of dollars; now it ivould have to be hundreds of millions, maybe billions . 

Obviously the Experiment Station bas delivered satisfaction to its paying 

clients; otherwise, it would not still exist, and certainly would not have grown to 

its present size and stature . I'm moved to reflect on the reasons for this history 

of solid and sustained success, and here are some of the points which occur to me : 

Honesty in dealing with clients , including prospective clients : 

never claiming more than can be delivered ; 

Undeterred by difficulties even by near - impossibilities : where 

perfection in simulation is not possible (one still can ' t simu

late cavitation, can he?), proceeding on a let's-do- the-best

possible basis- - for example, proceeding wi th a 10- to- l, even a 

20- to- 1 "distortion" of horizontal -versus-vertical scale ratios 

where it's either that or no model study at all; 

Boldness in developing new 1<rorking concepts, whether or not 

supportable in pure theory, as for example the practice of ad

justing (do you still call it "verifying"?) a model so that it 

reproduces accurately known phenomena, and therefore can rea

sonably be expected to reflect with acceptable accuracy the 

results of proposed new v1orks ; 

Skill and ingenuity in surmounting practical problems of pro

cedure, as with mechanical devices for generating waves and 

tidal flows ; 

Always, t hat close and professional contact wi th the paying 

partner to the contract, the Office for which the study is being 

made; 

From the beginning, the realization that excellent facilities 

must be attended by professionally competent and dedicated 

people . 
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That last is the most significant point of all--professionally competent and 

dedicated people . Joe Tiffany--and I endorse all the laudatory things GEN Vogel has 

to say on another page about J oe--Joe, in asking me for these reminiscences, thought

fully sent along a few issues of a little brochure we used to get out in my day as 

Director, called "The Experiment Station Bulletin . '' Brochures full of those Names ~ 

But in "Vol 1 No . 2" of the series , an. issue dated October 1, 1938, I find a para

graph obviously directed at prospective cl ients, which I must have wri tten myself, 

and which I venture to quote : 

"During the nine years of its existence, there has been developed 

at the Experiment Station a Corps of special ist- engineers . These 

engineers constitute the unique and irrepl aceable element in the 

Station ' s facilities . They represent the pri celess product of 

nearly 250 model studies accomplished to date . Their tal ents form 

the invisible but highly important ingredient of every new study 

completed at the Station . Meanwhile, there also has been devel

oped a small corps of exper t craftsmen, skilled in such items as 

model making , pyralin-working, etc . Interesting in this connec

tion are certain Mississ i ppi negroes who, after nine years of 

train i ng, have become unbel ievably proficient at molding concrete 

in sand. All in all, it may be said with conservati sm that the 

greatest asset of the Experiment Station is its speciali st 

personnel." 

The only change I ' ve made in quoting that paragraph written 30 years ago is to 

underline the last sentence . 
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CPT Kenneth E. Fi elds 
Sept 1939-Dec 1941 

I am sor ry that I am unabl e to recall details sufficientl y precise to write 

anything of value for the WES History. I cannot find my records and my memory fails 

in definite details . 

To the best of my recoll ecti ons, however , the nearly f i nal draft (of the His 

tory) sent to me 22 March reflects very well the significant events of historical in

terest occurring during the time I was at WES . 

The aspects I recall most poignantly are of no historical interest, such as : 

a) The first steps to do some expense budgeting were taken by Tiffany and 

me in the fall of 1939, immediately following my return from Qnaha. There, the then 

COL Hogue, had roasted me to a burnt brown because a model study of bed f l ow in the 

Missouri had cost about 50- lOo% more than the $1200 .00 estimate! (The f i gures ar e 

suspect, but the total cost was small and the increase large.) 

b) Some emergency flood- control measures we had to take to preserve the 

main building . 

c) The plethora of spillway and outlet works studies undertaken . I be

lieve this support to the Districts in this early period and the good and timely work 

done helped materially in the understanding throughout the Corps of what a WES- like 

institution could do for the Corps . 
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LTC Cl ement P. ·Lindner 
Oct 1945 -Dec 1945 

With respect to my tenure as Direct or, a number of important things were goi ng 

on, no doubt, many of whi ch I cannot recall. The ones I do remember are as follows: 

a . We made the deci s i on and initiated acti on to obtain the first hangar 

for a. model shel ter . 

b . Study of surges in a Pacific Is land Harbor ( I believe it was Wake 

Island) was under way . 

c . Report on a lock arranged for the flushing of sal t water wa.s compl eted. 

This probably was the Raritan River report . 

d. I promoted the idea of sectionalizing the Mississippi River Flood Con

trol Model (the Cl inton model) , so that various parts of the model could be used on 

separate studies or the entire model could be used at one time . To do this proved to 

be a valuable decision. 

e . The provision of housing on the Station grounds, more or less as an 

emer gency measure, was initiated . 

f . Although this has no place in any history, when I became Director I 

found that action had been taken to obtain time clocks and job clocks for the Sta

tion. I canceled this action, a s I considered the punching of time cl ocks obnoxious 

and unprofessional . I feel that that was a service to the Experi ment Station. 

£· Of course, you realize that pavement tests and test reports were under 

vray, but I cannot be specific on these. So was Dr . Fisk ' s study of the Geol ogy of 

the Lower Mississippi River for which we furnished illustrating service by assign

ing an Artist Illustrator full time to Dr . Fisk. 

A. General . 

COL Carr oll T. Newton 
Ja.n 1946-Dec 1946 

C. P . Lindner (Retired) 
Engineer 
2276 Virgi nia Pl ace, N. E. 
Atlanta, Ga . 30305 

With the termination of World War II in mid-19t~5, the Station was confronted 

with a heavy program of studies for long-delayed Civil Horks Projects. The physical 

plant and technical capacity required dra,stic e>.."}lansion . The Director of Civil 

Works, OCE, BG Stratton, and the President of the Mississippi River Commission, 

M} R. W. Crawford, were both very helpful and influential in producing the required 

resources to initiate and carry out ma,jor changes in organization and fa,cilities . 

The Experiment Station, since its inception an el ement of the Mississippi River 
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Commission, experienced some a'<Tkward situations in communicating with and serving 

Divisions and Districts on a Corps -wide basis duri ng this period of expanding 

activity. However, the Director and key professional personnel remained directly 

responsible for the technical adequacy of all reports and studies . The MRC gave 

strong support to and maintained close concern with development and improvement of 

physical facilities. 

Master planning, instigated by OCE and with assistance of key OCE staff repre

sentatives as a !!Board," encompassed both the Vicksburg and Clinton Reservations . 

Long- and short- range plans, including philosophies of consolidation of Corps of 

Engineers Research and Development activities, contributed to the practical 

exigencies of early action under directi on of the MRC . 

From late 1945, throughout the spring of 1946, personnel were returning from 

military duty to exercise reemployment rights at the WES, the MRC, and Vicksburg 

District . Additional employment, to meet the increased work loads, compounded the 

problems of simultaneously instituting new studies and providing the necessary physi

ca.l plant. 

B. Physical Changes - Vicksburg . 

1 . The Reservation . 

An immediate result of the "master planning" exercises was the acqui

sition by purchase of adjoining property. Usable acreage was increased by 

~ore than 50 percent . A widened and paved access road to serve the Station 

from the west and north was realized with assistance of the community offi 

c ials . Internal road communications "'ere pushed through "Tith Station per

sonnel and equipment to facilitate utilization of the expanded rea.l estate. 

Extensive clearing and grading, knocking off mounds, and placing compacted 

fill in gullies were resorted to in order to provide broad level areas for 

model shelters and soils studies . 

A heavy construction program vtas obviously necessary, but desired mate

rials were impossible to obtain, Accordingly, war-surplus equipment and sup

ply lists were closely scanned and requisitions placed in the hope of obtain

ing material that'might be usable . Some orders were never filled; but for 

others, shipments were duplicated, resulting in heavy stocks of l umber and 

hardware, plumbing and electrical wares, some machine tool s, earth moving 

machinery , and, most important of a.ll, numerous portable hangar s and 

portable buildings . 

2. Hydraulics Division. 

In late 1945, the facilities for hydraulic models were quite i nadequate . 

Flumes for hydrodynamics were in the 11main11 building below the dam. Wooden 

sheds for river and harbor models gerrymandered on both sides of the creek 

on the "l ower" level. The "upper" level comprised "Old 94 ," the 
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St . Lawrence River model shed j ust at the top of the rise , and a pump hous e to 

circulate water from a small artificial reservoir . 

New model study projects demanded adequate space and facilities . On 

the graded "upper level," the portable hangars obtained from "surplus" proved 

to be the ideal solution at the time . Adjacent thereto, portable sheet steel 

warehousing from surplus was er ected for some of the river and bay models . A 

new Hydrodynamics Laboratory was installed in a hangar , fitted with an ade

quate supply o:f circulating Hater, pumps, controls, and instrumentation . 

The center of activity for hydraulic model studies, by the end of 1946, 
had been completely removed from the "l ower level" to new facilities on high 

ground . 

Gene Fortson, Brad Fenwick, Fred Brown, Henry Simmons , Bob Hudson, 

Lipscomb , and Franco were par ticularly responsible for significant progress 

in those hectic days . 

3. Soils Division . 

The Soils Division (designated by a longer and more cumbersome title 

in 1945) comprised the Soils Engineering and Laboratory Service for the Lower 

Mississippi River Division; the Flexible Pavements Laboratory for Military 

Construction in OCE; field crews for limited terrain studies for the Air 

Corps and trafficability analyses for the Army Ground Forces; and also soil 

sampling and drilling crews . Some of the Laboratory activities were con

ducted in space made available in the National Park Service Headquarters, a 

few miles distant from the reservation . 

The Soil s Laboratory was r el ocated into the central portion of the 

"main" building as tbe hydrodynamics apparatus was removed . Expanded fiel d 

office accommodations and heavy equipment were provided in the vicinity of 

tbe paving test area . 

Dr . J . Hvorslev joined the staff and published his comprehensive and 

remarkable treatise on Soils Sampling . 

Bill Turnbull, assisted by Charlie Foster, Keith Boyd, Stan Johnson , 

Bill Jervis, Charlie Mansur, Bill Perret , Ray, and Tarnny Goode, enhanced the 

already outstanding reputation of that fine unit . 

4. Construction Services . 

As the model sheds on the "lower level" were replaced by new and better 

facilit i es on the "upper level, " an orderly shops and service area emerged , 

handily adjacent to the main service entrance on Halls Ferry Road . 

A heavy equipment yard developed on the "upper level, 11 adjacent to the 

pavement test pad, handy to the work area. 

New utility lines , heavy power, and increased water supply were pro

vided throughout the reservation, in general, following the new roadnet . 

Design, layout , site IJrepa.rati on, construction, and instal lation of 
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equipment for all t he new and renovated facilities were performed by 

fo r ce account, necessitating, at times, a service l abor force numbering 

in the hundreds . 

George Vinzant , Heini e Warndof , and Gorman Schaffer ran thi s show. 

5 . Housi ng . 

Provision of hous i ng for key Corps of Engineers personnel in the 

Vicksburg area was a critical pr oblem in the ear ly post war period . The 

single set of quarters on the Station, origi nal l y buil t f or the Director, 

was expropri ated in the fal l of 1945 for the personal use of the Presi dent 

of the Mississippi River Commission. By his direction, and frequent l y with 

his personal supervision, a dozen singl e family dwel lings w·ere sited about 

the lake; architectural detailing was performed by the Staff Architect of 

the MRC , Mr . Raymond girchett . 

Station constructi on forces w·ere expanded to handl e erection of the 

homes; extreme difficulty was experienced in obtaining adequate and appro 

priate supplies of lumber, -wall board, plumbing, and lighting fixtures . 

Thanks to war surplus and innovation, the homes were occupied within about 

f i ve months f rom the start of the program, November 1945 . 

The second phase of the housing pr ogram cons i sted of the construction 

of about six units, containing an average of si x apartments each on proper ty 

newly acquired. 

Another housing expedient was installed , a trail er camp of four units 

with special building for shower and laundry. This required excessive main

tenance and, due possibl y to the remote location, was not too popular . 

Housing vras assi gned by the MRC to employees of the Division, Di st rict, 

and Station, according to a procedure based on posit i on and need . 

The housing community, for a whil e, even supported a neighborhood store 

operated by a concess i onai re in a building provi ded by the Station . 

To keep the l i ttl e l ake attractive for fishing and appearance , under

brush was cleared al ong the shore and a constant battle vras waged to trap 

turtl es; the Director received a vreekly "turtl e report , " vrhich, on one oc

casion, l isted a three-foot alligator . 

C. Physi cal Changes - Clinton. 

l . General. 

In the fal l of 1945, at the Cl inton Prisoner of War Camp, a cadre of 

~lliS personnel, under the direction of CPT H. G. Dewey , was pr oviding techni

cal direction to talented German pri soners in laying out and initiating con

str uction of the Mississippi Basin Model. Tr a,nsfer of the entir e r eservation 

from Military status to the WES as a Civil Works facility vras a.ccompl ished by 

mid-1946; the confusing and frequently humorous detai l s of cl earing t he 
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prisoners and effecting this unprecedented transfer provided an interesting 

feature to a very challenging tour . 

2 . Mississippi Basin Model . 

Construction of t he big outdoor model was changed from the hand labor 

operation of the prisoners to a project involving the utilization of appro

priate heavy machinery . Master utility lines, pump houses, and water supply 

piping were l aid out and installation was initiated . Initial installation of 

control instrumentation was made and tested. H. G. Dewey remained in charge 

as a civilian employee . Adequate accommodations for engineer s and technicians 

were provided by means of the hospital building of the prisoner camp . 

3. Concrete Division . 

As the first step in the abortive program to consolidate research and 

testing laboratories of the Corps of Engineers, the Concrete Laboratory was 

moved from Mt . Ve1~on, New York, to the Clinton Reservation to become the 

Concrete Divis ion of the Waterways Experiment Station. A laboratory buil ding, 

des i gned by Staff Architect Birchett of the MRC, was constructed on the 

Cl inton site . Carl Wuerpel was the gui ding supervisor of the Concrete Divi

sion establishment . 

4. Housing and Services. 

Living accommodations were as inadequate in the Clinton area as in 

Vicksburg . As a partial alleviation, several of the small tar-paper finished 

prisoner senior officer quarters were renovated to provide housing for key 

employees . 

Construction and maintenance services at the Clinton reservation v1ere 

provided as a subsidiary activity of Construction Services at Vicksburg . 

Al Davis wa.s in charge . 

D. Organization and Control. 

l. General. 

By late 1946, a ll activities at the Station w·ere humming at a hereto

fore unprecedented rate . Supervision and control from the Director's office 

were exercised through three senior responsible officials: Joe Tiffany, 

Technical Director, for all technical studies and operations ; George Vinzant, 

Director of Construction Services, for all new construction, maintenance , 

shops, crafts, security, and fixed or movabl e plant; and Bill Bache, Director 

of Administration, for cost accounting and finance, personnel, procurement, 

and office services . A military assistant, MAJ Tommy Hunter, was assigned 

special studies and a,s monitor of critical programs . 

2 . Cost Accounting and Fiscal Management . 

The key to effective management at the Station was determined at an 

early date to lie in the financial control . Prior to 1946, finance and 
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accounting service had been provided to the Station by the Vicksburg Di strict. 

With greatly expanded activities, direct control of cost accounting and fis 

cal matters at the Station became mandatory. With the assistance of the MRC, 

an outstanding young man was recruited to establ ish and supervise a~inistra

tive procedures . Bill Bache always exhibited the attitude of "Let's find a 

way to do it . " 

Plant accounts, transferr ed from the Vicksburg District, were r efined 

and revised within the guidelines of the Civil Works Orders and Regulations 

(O&R) to more appropriately reflect laboratory activities . A zoning and 

numbering system for buildings and fixed facilities ·~s instituted; current 

and realistic rental and depreciation rates were determined and applied . 

Financial forecasting and budget programming were introduced by func 

tional areas . A functional numbering system placed into effect to identify 

projects, reports, and applicable cost accounts has proven itself through 

years of utilization. 

In 1946, the precedent was established that maintenance of the Station 

in being, the Library, and Research Center, were of benefit to the Corps of 

Engineers at large; accordingly, a modest subsidy for some overhead expenses 

was alloted from OCE. In this manner, indirect char ges to cl ient offices 

were held to a modest rate. 

3. Technical and Supporting Services . 

Excellence of report preparation became an objective--as the final 

product of research or model studies . Service elements, including the Li 

brary, Photo and Reproduction, Drafting, Reports Editing , and the Research 

Center were set up or revitalized to provide coordinated "Technical Service" 

to the Study Production Divisions. 

An indispensable element to the Station was the Instrumentation Branch; 

Gene Woodman kept abreast of latest developments and created, in spite of 

consistently poor accommodations, a remarkable capability and capacity to 

respond with ingenious apparatus appropriate to the requirement. 

The Library, which occupied Quarters No . 1 during some of the war 

years, was reestablished in the "main" building on the first floor below 

the Director's Office. 

A feature that relieved operating elements of considerable diversion 

was the establishment of a "Visitor's Bureau. " Camile Lefeve developed pro

cedures and publicity that resulted in well- earned acclaim. 

With the increased size and activities of the Station and the emergence 

of a tenant community, protection, security, and maintenance became important 

considerations . A fire squad with equipment and a guard ~orce to check and 

patrol were organized . Maintenance of gr ounds and buildings was a new and con

stant requirement . Accordingly, a maintenance and security group evolved as 
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the responsibility of George Meaders; Bob Mobley directed the effi cient 

guards . 

E. Summary . 

Although the tour was relative~y short for a Director, the opportunity to 

serve in the immediate post-World War II period was challenging . In that brief 

time interval , the energy~ competence , and team effort of key staff members from 

the exi sting organi zation, returnees from military service, and ne•r hires deter

mined and ini tiated the patt ern for subsequent physical growth and expanded 

oper ations . The master pl an for development of Station facilities and basic 

procedures for cost accounting and fiscal management were evolved . The Station 

devel oped from a dependent subsidi ary activity to a sel f - sufficient or ganizati on 

pr epared for independent status, as an agency reporting directly to the Chief of 

Engi neers . 

COL John R. Hardin 
Jan 1947-Mar 1947 

COL C. T. Newton (USA, Retired') 
Swindell- Dressler Company 
441 Smithfield Street 
Pittsburgh, Pa . 15222 

When I arrived in Vicksburg in January 1946 and was made deputy to MG R. W. 
Crawford , I learned of the action he had taken to expand the area and facilities of 

the WES . It is possible that some of these plans had been initiated by GEN Tyler, 

but I remember how much personal effort GEN Crawford put into this work i n persuad

ing OCE of its necessity, obtaining surplus war materials from various military com

mands for building new l aboratory facilities and desperately needed housing, and 

buying or condemning real estate for more space . I mention these points because the 

Station was directly under him. 

It also occurs to me that the support for an expanded WES may have developed 

as a result of the Station ' s real contribution to World War II planning studies. A 

lar ge public wor ks program was also in the making . 

I recall that we had some extens i ve revetment failures preceding or in the 

first part of my duty with GEN Cra•~ord, and i t was difficult to give good reasons 

for these failures . Costs of the ;.mrk were rising so rapidly as to be a matter of 

great concern . The real ization of a 12- ft navigation project for the Mississippi 

River , which had been recentl y authori zed by Congress as a by-product of a new re

vetment program, appeared to be in jeopardy. 

As his deputy; and with GEN Crawford 1 s support, I began devoting much of my 

time to the revetment problem. I soon formed the impression that the engineering 

involved was more of an art than a science. Engineers dealing with planning revet

ment work had general ized concepts of the effect of revetments and the cause of their 

failure , but the degree of finite technical knowledge appropriate for designing 
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revetment systems, rather than spot protection, and spending great sums of money on 

the task, seemed inadequate to me. Being familiar, by this time, with the meander 

model study by Friedkin and the Fisk Report on Mississippi basin geology, I formed 

the opinion that WES should be used in an effort to develop an improved technical 

base for stabilizing reaches of the river, for determining the causes and demonstrat 

ing the mechanics of revetment failure, the adequacy of the articulated concrete mat 

or improvements which should be made, etc . 

At about this stage I recall holding a meeting at the WES and I outlined the 

problem somewhat as indicated above . I believe I saw my remarks in some of the Pota

mology papers loaned me in 1963. Whether or not at the time of the meeting I was 

acting as the deputy to GEN Crawford or as the Director of WES I cannot recall. 

My tour as Director (in addition to my other duties) was very short indeed. 

It seems to me it lasted only a few months, and I can recall little of importance 

for a history. I remember encouraging, in one way or another, the construction of 

facilities, the development of movable -bed model techniques, and the testing of 

various materials for such model s. I also remember pushing for the development of 

instrumentation for measuring the forces on revetments. I would imagine that the 

monthly progress reports for this period (if they survived the fire) would be a 

better source of information than my inadequate memory . 

After leaving Vicksburg in April 1947, I lost contact with the Station. With 

the pressures of other assignments I was unaware of wl1at probl ems the above-ment ioned 

program encountered. It was a great disappointment to me to. find on tny return in 1953 

as President, MRC, and Division Engineer that even the publication of the Potamology 

studies had been denied. 

To sum up my period as Director I have to say that although I participated in 

the expansion program under GEN Crawford, as mentioned above, I remember no major 

changes which were effected in my time; and I regret to say I can claim no major 

accomplishments although at one time I was somewhat hopeful . 

MG John R. Hardin (USA, Ret ired) 
Consulting Engineer, Wittman, Md. 21676 

LTC Ral ph D. King 
July 1947-July 1950 

Actually, I suspect there is little that I can add which might be of value in 

the preparation of the WES history. Unfortunately, about three years ago our house 

burned down - and although there were no physical injuries - I lost quite a few of 

my records and mementos. I find I have practically no files or l iterature on the 

Station which could have hel ped what has alwa.ys been a very poor memory - and twenty 

yea.rs is a heck of a long time - with no intervening contacts . 

Commenting strictly on the basis of memory, I believe there were very 
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significant accomplishments during the 1947-1950 period . Believe we were fortu

nate in getting the funds necessary to make many Station improvements including the 

new hydraulics buildings and hangars on the hill, clearing out the old buildings 

down below and creating a respectable entrance, paving the roads, and improving the 

water supply. At Jackson, the Concrete Research Building was activated and the big 

Mississippi Basin model began to produce results . As I remember it, we made great 

strides in the pavement and trafficability studies, even providing some assistance 

in the Berlin airlift . Other things that come to mind include the transfer of the 

Station to OCE, the creation of the position of Technical Director (I believe), the 

riotous parties at the Army-Navy Club, inspecting the station on horseback, etc . 

Joe, I know your records and your personal knowledge can best determine what 

should be included in the history. I won't attempt to give any real advice in the 

matter . My remoteness in both time and distance is too great. I ' m sure you and 

the others will turn out a great job . 

COL Ralph D . King (USA, Ret ired) 
Vice President 
Lockheed Missiles & Space Company 
Menlo Park, Calif . 

COL Herrol J. Skidmore 
Aug 1950-Aug 1952 

I have started, many times, to compose a suitable summary of the highlights 

of my tour at WES, the problems, their solutions, and the milestones during my all

too-brief assignment (August 1950-August 1952) . I find that my files are inadequate, 

factually, to permit more than generalities which are, no doubt, colored more by my 

cherished recollections than they are supported by facts, either timewise or in rela

tive importance. With this explanation, and apology, where fantasy and fact are at 

variance, I shall try to cover briefl y my remembered highlights . 

The one most - serious problem facing WES at the time of my assignment was the 

removal of WES from the aegis of LMVD and the consequent need for WES to look el se

where for much of the support LMVD had been providing as a matter of routine. WES 

had to find new areas to develop and new activities to undertake or face a serious 

reduction in staff and curtailment in operational overhead . Virtually my entire tour 

was devoted to the search for new and expanded areas of activity . Our preparation of 

our first "Statement of Capabilities" and its presentation to and acceptance by 

AEC was an initial major success in our program. Simultaneously, we explored the 

extent to which our support facilities could provide support for others . Specifi

cally, our reproduction facilities expanded their work for AMS and undertook publi 

cation of training material for the Air Force; our Soils DiVision engineers and field 

teams undertook a wide range of projects for others, most notably their field work 
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and design support for the Charleston District on the Savannah River AEC facility; 

our Research Center capability was expanded to permit trans l ati on service for tech

nical intelligence activities ; and the entire r ange of our military resear ch effort 

was expanded, especially in the aeri al - interpretation aspects of trafficability . A 

most interesting study undertaken in the Hydraul ics Division was t hat of design of 

control structures for 'Niagar a Falls . The study , undertaken jointly with Canadian 

representatives of Ontario Power ; achi eved most spectacular (literall y) success ! Of 

the special studies undertaken for OCE, I recall especial ly initiation of the Pro

totype Analysis Program that has developed so successfully. Needl ess to say, we 

never had to curtail our operations; in fact, our horizons and the scope of our 

activities expanded continuously. 

My arrival at WES coincided with the departure of the Organized Reserve Bat 

talion, made up i n large part of key \VES personnel, for Korea. My anxiety at their 

departure proved groundless . I soon found that WES was organized in such depth and 

of such caliber per sonnel that every new probl em coul d be adequatel y staffed, 

promptly attacked, and properly solved . Nowhere have I seen the motto of the Corps 

of Engineers, "Essayons," exemplified to better purpose than at WES in 1950- 1952. 

We not only l anded on our f eet , we landed running! For the fine showing made at 

that time, and s i nce, I can take no credit. The techni cal and administrat i ve staffs 

met every assignment willi ngly and capably. I cannot single out i ndividuals to com

pliment; it was a team eff ort that produced the results . I consi der myself most 

for t unate to have been assi gned to WES during that trying, and rewarding, period. 

COL Herrol J . Skidmore (USA, Retired) 
Professor, Department of Civil Engineering 
Mar shall University 
Huntington , W. Va . 

COL Carroll H. Dunn 
Sept 1952-May 1955 

My personal records covering my period of service at WES are i n storage and un

available to me; however , I am connnenting in the following paragraphs on those items 

that stand out in my memory as having more than rout ine interest or significance for 

the Station. 

Personnel Reduction , 1952 . As a result of DOD imposed freeze and required review 

of all on- going programs, WES faced an immediate strength reduction of approximately 

25 percent . This occurred at a time when opportunit i es for placement of rel eased 

people in other areas , ei ther public or private, were not part i cula rly abundant. 

Neverthel ess, through a program of extensive personnel and public relat ions, thi s 

traumat i c experience was weathered with minimum disruption to the long- range capa

bilities of the Station as wel l as with minimum impact on the individual personnel 
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affected. As I remember it, all personnel released who desired continued employment 

were assisted in finding employment . This drasti c reduction call s into question a 

specific area of WES operation which requires continuing review. I refer to the fact 

that the Station has very limited sustaining funds and is primarily dependent upon 

reimbursement from those for whom research and development activities and investiga

t i ons are undertaken. When there is a major disruption of normal funding~ this has a 

particularly heavy impact because of the tendency for cancellation of long- range 

studies . In spite of these difficulties, I am convinced that the industrial- type 

funding is most desirable and is an outstanding management tool to control expendi

tures, monitor work in progress~ and give assurance to customers that their projects 

receive top level attention. In spite of t his, hovrever, further study i s required to 

minimize effects of major abrupt program changes . 

Vicksburg Tornado , 1953 . This project is covered elsewher e in the history. My 

brief reference to it will be simply to point out that the organizat ion in-being at 

WES responded magnificentl y to this natural disaster. Through the in- house capability 

of WES, emergency evacuation of the injured and recovery of the dead was expedited. 

Nuclear Weapons Effects Capability. This program had started on a limited basis 

in the early 1950 ' s . As the area around the main installation of WES became the loca

tion of additional housing development, this program~ which involved setting off 

small explosive charges, became a major public relations problem. With increasing 

demands placed on the Station for further work in this f ield as a result of their 

successful completion of earlier assi gned projects , it became very clear that, if 

such work was continued, a new l ocation vras required . The decision was made, there

fore, to develop this capability at an isolated site on t he Big Black River . This 

site was developed and greatly expanded the capability of the Station i n this unique 

field. As a result of this eA~ansion, continued work was assi gned and increasing 

recognition came to the Station for their capabilities to carry on explosives 

research and related instrumentation projects as well. 

Mississippi River Basin Model . This subject is also covered elsewhere in t he his

tory but at a major turning point during the 1952-1955 period , after thorough review 

of the project , the decision to continue it to completion was made . The method of 

financing was changed, resulting in direct congressional appropriation~ . The in

strumentation program vras also reviewed, with major reduction in number of i nstru

ments required. 

Enlisted Personnel Program. Thi s program, also covered elsewhere in t he histor y , 

vras initiated to take advantage of engineering and scientifically trained manpower 

available as a result of the draft . Not only did it offer an opportuni ty for these 

personnel to serve in a challenging professional posit i on after completion of their 

basic military training, but it also provided a major source of recruitment for 

continued empl oyment under Civil Service appointment after completion of required 
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military service . In my opinion this has been a very successful program for the i ndi 

vidual s concerned and for the Station. 

Continued Operation of WES as a Separate Organization Directl y Under OCE . As in

dicated elsewhere , WES originally was a subordi nate organization of the Mississippi 

River Commission . Recognizing that its field of endeavor greatly exceeded the area 

of interest of the Mississippi River Commission, the Chief of Engineers, in 1949, 
transferred the Station from the supervision of the President, Mississippi River Com

mission, to the supervision of the Assistant Chief of Engineers for Civil Works in OCE . 

During the 1952 to 1955 time period, as a result of recommendations from various indi 

viduals, including two presidents of the MRC, further study was given to reversing the 

supervisory assignment of the Station . As Director of the Station at that time I 

strongly opposed these recommendations, and based on continued observation of its 

activities in the succeeding years, I have not changed my position . There is abso

lutely no justification for the Station to operate under MRC and there are numerous 

disadvantages to any such assignment . It is my hope that this question has now· been 

permanently laid to rest. Throughout its nearly forty years of existence, and par

ticularly its last nineteen, the Station has proven its capability to operate effec 

tively as an independent, well -qualified research, development, and investigative 

organization. Neither its current eminence in many fields of engineering nor its 

attraction to highly qualified individuals would have resulted had not its change 

of assignment and increased breadth of interest and competence been made in 1949. 
Twenty- five Year Celebration. Certainly a high point of my tour as Director was 

the celebration of the Silver Anniversary of the Station, 18-20 June 1954. This cele

bration gave an opportunity to review all of the programs in which the Station had 

been involved since its beginning. The return of most of the former Directors pro

vided an opportunity for renewal of friendships and served in large measure to create 

a renewed sense of purpose in all personnel of a most unique organization . The pub

licity as a result of this event brought forcefully to the minds of the people of 

Vicksburg the importance of the Station to their community. At the same time, 

national publicity helped to focus attention on the accomplishments and capabilities 

of this organization. As it approaches its fortieth year in operation, the accom

plishments of the Waterways Experiment Station are recognized throughout the world . 

It continues to add new pages to a history replete with scientific and engineering 

achievements . All wbo have had a part over the years in its activities can take 

pride in these accomplishments . 

My three years as Director of WES I consider a significant highlight in my 

Army career . The personal and professional relationships resulting from that tour 

have been extremely valuable to me . 

MG Carroll H. Dunn 
Director of Military Construction 
Office, Chief of Engineers, Department of Army 
Washington, D. C. 
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COL Andr ew P. Rollins , Jr. 
June 1955- July 1958 

During my tour as Director from 1955 to 1958~ I consider that I had five princi

pal problems . I consider the major technical problem to have been the development 

and proof of heavy-duty asphaltic concrete pavement for airfields . As you will re

member~ the repetitive use of Air Force heavy bombers with bicycle l anding gear was 

causing pavement distress due to canalized tra.ffic . You will also remember our work 

on pavement design and the building and testing of test sections at the Station 

i tself, Kelly AFB, and the Columbus, Mississippi, AFB. 

The second problem that worried me was trying to keep an adequate level of 

funding for our concrete res.earch program and the basic type of research effort we 

felt necessary in hydraulics and soils mechanics . I thi nk my third :pr oblem was 

securing adequate capital funding for major construction at the Stat i on necessary for 

expansion, i . e., model shel ters . 

The fourth probl em 1vas one that required constant attention and I am sure 

worried the other Directors . This was the effort required by all of us to reduce and 

hold to a minimum the Station overhead charges . lastly, but not least, vras the ever

present problem of attracting and recruiting young engineer talent. 

Following your outline, I thought about major changes effected during my· tour 

but did not consider any that would so qual ify. 

Regarding major accomplishments, I can think of three in this category. The 

first was our proving out the capabili ty of heavy-duty asphaltic concrete pavements 

for airfields. The second was our getting under way the in- house r esearch program of 

the Mobility Research Center . Third and last was the procurement , installation, and 

use of an in-house computer capability at the Station. 

Additionally~ I would hope the history would cover the participation of the 

Station in the National ASCE Convention at Jackson in the Spring of 1957 . This ~s 

certainl y the biggest public relations effort that the Station was invol ved in during 

my tour . 

BG Andrew P. Rollins, Jr . 
Director of Construction 
Headquarters, U. S. Military 

Assistance Command, Vietnam (MACDC) 

Editor's Note : As stated above, the American Society of Civil Engineers held a 
national convention in Jackson, Mississippi, in the spring of 1957, 
during Colonel Rollins' tour as Director. A very considerabl e number 
of the members of the committees planning for and carrying out the 
convention were made up of WES employees . Conspicuous in the ASCE 
Program were tours of the Waterways Experiment Station installations 
at Vicksburg and Jackson. 
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COL Edmund H. Lang 
Aug 1958-Aug 1961 

If these notes be intended as raw source data for some small portion of Water 

ways Experiment Station history, the reader deserves a check upon his perspective. 

These notes will do little to tell about the delightful people of the Station and of 

Vicksburg or of their warmth and joy. They do aim to tell about the events of three 

active years as I saw them from the office of the Director and have been written with 

less restraint than I would have accorded them if on active duty. I hope they will 

be recognized as the product of a memory beyond the young colonel syndrome and can be 

treated so as to hurt the feelings of no one. 

Assignment 

Vlf assignment to Vicksburg was unexpected . The first inkl ing came by way of 

radio-telephone to the U. S. Lake Survey hydrographic survey boat in the middl e of 

Lake Superior . Was there anything the Chief should consider if I w·ere to be ordered 

to another assignment? There were several . 

As District Engineer, U. S. Lake Survey, for but one year , I had time only to 

become acquainted with the organization and with the range of things i n need of 

doing. The U. S. Lake Survey was active in Great Lakes hydraulic and meteorol ogi c 

studies . It participated in St . Lawrence Seaway and Niagara Power studies. The pro

fessional staff was starting to upgrade its professional stature. The embryonic re 

search program showed promise and also showed prospects of getting support from the 

Chief, such as I believe it should have had over three or so decades previously. Our 

children were in the best of publ ic schools and deserved to stay in one for a whil e . 

Our son had been in a different school each year . We thought the regime had changed 

and were concerned about the consequences if it contiuued. 

As should be expected under the circumstances, a call was reci eved from the 

Office, Chief of Engineers (OCE) , several vreeks later with news that I had been 

selected as Director , Watervmys Experiment Station. 

Specific items 

l . Destruction of the WES Administration Building by fire on October 3, 1960. 

This fire was the biggest event of my tour as Director . It changed the focus of 

activity by requiring extraordinary effort to overcome its effects and to plan a 

future with prospects better than ever . 

Several items stand out more vividly than others : the brightness of the red 

sky when Bill Bache finally awakened Mrs . Lang and me by pounding on the bedroom 

window in Quarters No . 4--the hopel essness, as fire comsumed the roof and the whole 

of the new, "permanent" building--the hard work by a willing staff to save the origi

nal "temporary" building with solid wall s. 

When GEN Cassidy, Assista.nt Chief for Civil Works, OCE, was call ed and told of 
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the disaster, his first question was whether any lives had been lost and whether any

one had been hurt. Since none had, this was the only immediate piece of good news 

aside from the actions of all to keep operating . In a later conversation, GEN Cassidy 

observed that funds for fire protection features which were unobtainable before WES 

burned would be forced upon installations afterward . 

Normal activities continued with a minimum of interruption, from the Park 

Service headquarters, Vicksburg District space, and temporary rented and converted 

shed structures . IBM airlifted a replacement computer, and other equipment came 

through promptly. Operations at this time sacrificed efficiency for expedience, but 

they permitted the Station to meet its commitments with some semblance of respect for 

earlier agreements . Findings of the board appointed to ascertain cause of the fire 

identified a failure of fluorescent lighting fixtures against a flammable acoust ic 

tile ceiling as the likely cause. The report brought out the high risk of fire in

volved in the building. Earlier daytime fires caused by defective ba.llasts and 

transformers in lighting fixtures gave some indication of the hazard invol ved, but 

I bad no idea of the hazard from asphalt - impregnated kraft paper used as a vapor bar

rier over fiber glass insulation. When this caught fire, as a welder cut through 

sheet metal on a back wall of the building, disaster was delayed but a short time . 

Such ballasts and insulation are supposed to have been improved, but the worst fire 

in the Post Office in 180 years (Morgan Station, NYC, December 15, 1967) got out 

of hand when asphalt- impregnated vapor barriers on adjoining air-handling ducts be

gan to burn . 

The most important action for the future \-ta.S to appoint a small committee of 

senior WES officials to plan for the future and to recommend an architect to carry 

out their plans . I was due to leave in a year, continuity was essential, and what 

ever was built had to be sound functionally . Since a poor architect costs as much 

or more than a good one, an effort was made to obta.in one who could design a bui l d 

ing to be both beautiful and functional. The committee wa.s impressed by certain 

Millsaps College structures and recommended the architect responsible . 

Although I would like to have gotten construction under way, and little time 

was vrasted in planning or design, every effort was made to avoid blunders which ought 

to have been foreseen . The Vicksburg District was consulted about construction but 

had had little or no work of this type for many years . The Mobile District had had 

a falling work load and undertook to review the architect's work, revise the specifi

cations to fit into Corps of Engineers fonnat, and to put contracting documents in 

order as they applied to plans and specifications . others must judge the success, 

but I was surprised to learn later about one District Engineer citing this case as 

the reason f or the Chief, GEN Wilson, withdrawing the long- standing WES authority 

to do its own construction! 

The size of the new building had extensive and detailed screening in OCE. The 

Chief himself insisted upon close control over the square feet per man in terms of 
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the wor k force at the t ime . A f ew years later, planning may bave appeared inadequate, 

but I bel ieve Bruce Tucker , Lower Miss i ss i ppi Valley Association, can confirm the 

good fortune of WES in get ting as much as it did . 

With respect to the destroyed building, a first reacti on to clear the rui ns 

and move from a flood- t hreat area soon recognized the urgent need for more sat i s 

factory office space . Installed uti lities, sound sl abs, and portions of a good wa.ll 

made i t most economical to rebuild and recogni ze the inci pient f l ood threat through 

contr olled occupancy. 

Reestabl ishment of the l ibrary proved to be most satisfying . WES had the best 

hydraul ic l ibrary in the United States . Its annotated card catal ogue was l ost and 

could not be repl aced . Regrettabl y, a proposal to avoi d this loss and pr otect 30 

years of prof essional eff ort had been made and was turned down. This came to l i ght 

when GEN Vogel, Chairman of Tennessee Valley Authority, sent repr esentatives to hel p 

WES in whatever way they could. Their discussion br ought out that a Bureau of Recla

mati on representative had written to obtain a microfilm record of the card catalogue 

with its evaluation of the techni cal works listed. This micr ofi lm was to be made 

availabl e to university libraries . Approval of the small expenditure involved was 

denied unless the recovery of the full amount were assured through pri or comlnitments 

to purchase the microfilm copi es at a cost to make this possibl e ! 

Replies to inquiries and releases about the fire requested the donation of 

reports, books, and other lost items needed to reestablish the collection. The 

response was nothing short of being amazing . Important personal coll ections were 

forwarded so as to place them where they could do the greatest good . 

This effor t had an unexpected sequel when the OCE Execut i ve Officer flabber 

gasted me with information from the Chief that WES must be proud of its fire ! 

2 . Early publication of reports . The first set of instructions to me about 

a place where change was needed applied to reports . WES gave the results of its 

work promptly to those who paid for studies, but the rest of the Corps was unable 

to use the findings because reports were not completed and distributed for years . 

Engineers preferred to work on new investigations, generally considered reports a 

drudgery, and could not let demands for results applica.ble to projects under design 

interfere with reporting past results . The status of any individual report being 

prepar ed r emained obscure until sent to the printer . Basically, the reporting sys

tem used tbe same terms several times to identify the point in processing. After 

two years with concerted effort by all, the backlog was being reduced substantially 

when the fire caused a further delay. Mr . Tiffany managed to get this reporting ef

fort moving . I believe the key vras a, forced system of estimating key times in the 

process and surveillance to learn reasons 1trhy milestones w·ere not being met . 
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COL Alex G. Sutton~ Jr . 
Aug 1961-Dec 19 4 

To summarize ,.,hat I consider major accomplishments during my tour as Director: 

I would list tbe completion of the blast load generator , the new administrative 

building, some of the larger hydraulic models , and other major construction project s ; 

the reorganization of the WES to include the formation of the Office of Technical 

Programs and Plans, the Nuclear Weapons Effects Division, and tbe Mobility and En

vironmental Division; tbe preliminary work and agreements which ultilllately led to the 

establishment of the graduate training center; our participation in and contributions 

to various joint committees and working groups; the preparation of the long- range 

master plan for the WES whi ch l ed to the move of the Concrete Division from Clinton 

to Vicksburg; and the purchase of additional land for fUture needs , etc. 

COL Alex G. Sutton, Jr . 
Field Director 
Atlantic-Pacific Interoceanic Canal Study 

Commisssion 
Bal boa Heights, Canal Zone 

COL John R. Oswalt , Jr . 
Dec 1964-June 1968 

I have reviewed most of the bh:tor y and much of what I might say bas been 

covered in detail in the history of the different divisions , branches, and sepa-

rate offices . My conunents will therefore be general with mention of some of the 

things which I have tried to accomplish or which have for one reason or anot her been 

under close surveillance of the Executive Off ice . None of these are novel. Previous 

Directors have recognized and worked on the probl ems and I am sure that those who 

follow will continue to work on most of them. 

One thing that I have tried to do i s to delegate a greater authority to the 

Division and Branch Chiefs . They need the f l exibility to operate and the Station 

needs to take advantage of their vrisdom and accumulated knowledge . While the paper 

work continues to grow, I do think that this delegation is of considerable assistance 

in reducing the load on all of us . 

I have stressed the need for analytical work concurrent with our experimental 

efforts . We have a unique opportunity here to make a successful marriage between 

good engineering based on wide practical experience and a developing theory that will 

produce better engineering in the future. Neither pure theory nor pure experiment is 

an answer by itself . The two must proceed together . The Waterwalfs Experiment Sta

tion bas unequaled capabilities for experimental work, both in the laboratory and in 

the field, but we do need to stress analysis more . In most areas of interest, 
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considerabl e improvements have been made and will cont i nue . 

In order to improve analytic capabilities, we have needed badly a means by 

which our personnel can continue thei r educat i on through advanced postgraduate work . 

The need has been partly fulfilled by the establishment of the Graduate Center in 

conjunct i on with Mississippi State University . Continuing education bas been a long

standing problem at the Station and work toward a Graduate Center was started by 

Ed Lang. It is a real pleasure, therefore, to be the one who finally got the Center 

going and the very wide participation which it enjoys ~rLll great l y influence the over

all quality of the Waterways Experiment Station staff in years to come . It was re 

cently cited by the Deputy Assistant Secretary of the Army (R&D) as an outstanding 

example of what the Army has done to provide advru1ced study opportunities for labo

ratory personnel. 

I have expanded the program begun by Alex Sutton of sending personnel away for 

one-year postgraduate instruction a.t various universities and have also expanded our 

program of bringing pertinent lecturers to the Waterways Experiment Station for short 

courses in topics of interest . In conjunction with the Graduate Center, this program 

makes it possible for selected individual s to advance from a bachelor's to a doctor ' s 

degree whil e at t he Station . In order to improve our capabili t i es for analys i s, we 

must be abl e to promote per sonnel of outstanding profess i onal abi lity wi thout r egard 

to their position on the organizati on chart. A pretty good start has been made on 

this one . 

The recent past has brought dynamic growth to the annual work load of WES . The 

current FY 1968 work l oad is the largest in the Station' s history and reflects the 

result of the continued increase in military functions work programmed to WES by OCE, 

AMC, Air Force, DOD agencies, and others. About 6o percent of the work is military, 

including a great number of projects which are directly related to the Vietnam War 

effort . We at the Station have every reason to be proud of the substantial contribu

tion that we have made to the war effort and of the reputation that we have achieved 

of being an organization that responds rapidly to needs . WES contributions have been 

felt in such diverse fields as expedient airfield surfacing material s (l anding mats 

and membranes), dust control , soi l stabilization, protective shelters and f i ghting 

bunkers, artificial harbor design, geologic methods of finding aggregates for con

struction, and the detection and destruction of tunnels . 

The landing mat program, in particular; has been unusual in that the Station 

was made the procuring agency in order to expedite production. Negoti ation and ex

ecution of these very large sole source contracts posed uniq~e problems for the 

Wa.terways Experi ment Station. 

Data processing deserves a special mention as we .move toward a, system of re

cordi ng experimental data in a format suitable for complete machine processing. The 

system, being installed gradually, includes an increase of tape recorders, an analog 

to digital conversion unit, and enlarged computer facilities . A GE-420 computer will 
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be installed about l June 1968 to replace the GE-225 , vrhich will be released about 

September 1968 . The new computer will be about ten times faster than the GE-225 and 

will have four times as much main memory. It is ant i ci pated that it vnll provide for 

the buL~ of WES computing needs for the next three-year period. The remaining re 

quirement in the form of extra large scientific probl ems will be provided for by use 

of data~transmission service. 

To control the diverse WES program, a management information system has been 

developed . Pertinent cost information is being provided on an almost daily basis, 

enabling project engineers to plan and operate their projects on a current basis . 

Whil e first efforts have pertained primarily to cost accounting, the long-range plan 

is to provide additional data involving personnel, procedures, formats , data elements, 

project definitions, and scheduling . 

The Office of Technical Programs and Plans has become a most significant element 

of the Station's organization . It has completed a comprehensive long-range research 

requirements plan and is giVing the Station a much- needed plarLning and programming 

ca.pabili t y . 

Approximately 184 acres of additional land has been purchased to provide for 

futctre expansion of the Station . The new Shops building was completed and occupi ed 

in July 1967, providing badly needed space and i mproved working conditi ons for Shops 

personnel . The new Concrete Division building is scheduled for completion in earl y 

1969. The Reproduction a:nd Reports Branch building was completed a.nd occupied in 

July 1966. The l ake was dredged in 1966. 
A number of key staff members have retired during the l ast three years . These 

\ 

have included Mr . G. W. Vinzant, Chief of the Construction Services Division; Mr . T. B. 

Kennedy, Chief of the Concrete Division; Mr . W. L. Bache, Jr . , Executive Assistant; 

Mr . G. B. Fenwick, Assistant Chief, Hydraulics Division; Mr . F . B. Campbell, Chief, 

Hydraulic Anal ysis Branch, Hydraulics Division; Mr . T. B. Goode , Chief, Inspection 

and Exploration Section, Embankment ~nd Foundation Branch, Soils Division; Mr . J . A. 

Harris, Chief, Office of Administrative Services; and Mr . J . M. McCaskill, Chief, 

Reproduction and Reports Branch. Much of the past success of the Station has been 

due to their energy, devotion, and competence . 

COL John R. Oswalt, Jr . 
Director 
U. S . Arm:y Engineer Topographic Laboratories 
(Effective 15 June 1968) 
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Appendix V 

HYDRAULICS DIVISION 

1. Rouse and Ince in thei r History of Hydraulics refer to the vast hydraulic 

l aboratory of the Corps of Engineers at Vicksburg . The vastness has come about 

through the assiduous application of hydraulic laboratory technology to specific 

probl ems arising in the river , harbor, and f l ood-control work of the Cor ps of Engi 

neers over a span of almost 40 years . This does not infer an indifference to re

search, for even in the beginning there was a "Research and Publication Section," 

the Chief of which--J. B. Tiffany--conducted the research that in 1935 produced 

Paper 17: Studies of River Bed Materials and Their Movement , which today remains 

a classic reference of researchers i n sedimentation. Much research has been en

tailed in developing modeling techni~ues for coming to grips with problems of ever

increasing difficulty, as those involving the trans ient phenomenon of tides, the dif

ferences in fluid densities, the elusive nature of dynamic forces, and the intri

cacies of long-period waves, hurricane surges, and tsunamis . Since the ac~uisition 

of Dr . G. H. Keulegan as resident consultant in 1963, a competency i n basic research 

in fluid mechanics has been under development . 

Organizational Development 

2 . The Hydraulics Division had its beginning as a river hydraulic laboratory, 

known as the Waterways Experiment Station, established in 1929 at Vicksburg , Missis

sippi, for the purpose of solving river regulation problems by means of experimental 

studies on small- scale hydraulic models, although the title "Hydraulics Division" was 

not formally to be adopted until 1939. 
3. The founding of this hydraulic laboratory at Vicksburg in 1929 marked the 

first significant arrival on the American engi neering scene of the small-scal e hy

draulic model, an engineering tool that had been in use in Europe since the t urn of 

the century. The Corps of Engi neers, in preparation for this undertaking, gained all 

possible information from European laboratory experience by sending some of i t s offi 

cers there for extensive study. While consideration was given to the layouts and 

facilities of the European laboratories when the Vicksburg laboratory was being de 

signed, the conclusion was reached that the problems to be studied in the two cases 

were fundamentally different . In consideration of the larger discharges, wider 

f l oodplains, and greater lengths of the major American rivers to be studied in models, 

it was decided (with remarkable foresight) that the Vicksburg installation would r e

~uire not only considerable indoor laboratory area but also a large water - supply 

system as well as extensive land areas to accommodate large outdoor models and to 

provide room for future growth. Also, a traveling fellowship to study European 

laboratory tecbni~ues provided valuable model experience for lLT H. D. Vogel who 
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was to guide the beginning steps of the WES laboratory as its f i rst Director. 

4 . By the end of 1930, the new laborator.y was ready to begin operations on a 

147-acre site located about 4-1).2 miles southeast of downtown Vicksburg. A brick and 

steel buil ding provided ample office space, and also contained an experimental

laboratory hall around 8500 sq ft in area equipped wi th hydraulic facilities, such 

as sumps, pumps, and flumes, as well as open areas for indoor models . An 80-acre 

reservoir had been impounded to provide gra.vi ty flow to the laboratory building as 

well as to outdoor model areas. 

5 . The f i rst model study at the WES was made early in 1931 (construction of 

the model was actually begun 20 December 1930) to check the extent of Mississippi 

River backwater in the Illi nois River. Since this was such a rush job that time was 

not available to permit construction of a conventional model , the study was made in a 

model river channel carved in the earth with ad.equate precision for the necessary one 

successful test. Early in 1931 several more river model studies were undertaken. Be

cause of the necessity for obtaining immediate results, and of the need to develop a 

degree of know-how· in this new f i el d, some of the earlier models were hastily and 

somewhat crudely constructed and tested. As personnel became better trained and more 

experienced in the following months, more elaborate results were obtained; and by the 

end of the first year, a. small but efficient vmrking organization had been devel oped 

to handle the projects that were being submitted to the laboratory in rapid-fire 

order. 

6. By the middle of 1933, after tvro and one-half years of its operation, the 

hydraulic laboratory had undertaken more than 65 separate problems on as many models, 

and 14 of these were sti l l intermittently active . The models i n existence about the 

grounds and within the building of the WES at that time exceeded in both number and 

size those of any similar institution in the vrorld. The waiting list of new model 

projects was at all times small, owing to the rapid turnover and the high degree of 

efficiency developed by the now vrell-trained and organized personnel. 

7. LT Vogel devoted much attention to the selection and assignment of person

nel, and to training them in available theory and techniques pertaining to the com

parati vely new science-art of hydraulic modeling . Early in 1934 he wrote of his lab

oratory personnel: 

From the first it had been deemed wise to build up 
groups, as needed, from young men of sound basic 
training, vrhose asset in every ca.se was open-
minded honesty. With character as a background, 
these men were trained in the best theory and given 
full opportunity to exercise initiative and ingenuity. 
The success of this plan has been evidenced many times . 
Starting with the best European practice as a basis, 
such improvements have been made in method& of construc 
tion and operation of models as to make the previous 
Continental efforts a,ppear less important by comparison. 

8. The first two years (1931- 32) of experimental laboratory work were marked 
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also by the exterimental evoluti on of the WES organization toward functional subdi 

visions . During construction of the laboratory facilities from November .1929 through 

December 1930, all work except planning and hydraulic design vTas performed by the 

Vicksburg District, and there was no laboratory organization. The first laboratory 

organization , developed with the beginning of experimental work in January 1931, con

sisted of t hree laboratory groups with a "group coordinator" in charge; the Hydr aulic 

Group concerned with fixed-bed models and the Sediment Gr oup with movabl e-bed model s 

constituted the first -stage embryo of' the present- rucy Hydraulics Division, whil e the 

Soils Group wa~ similarly the earliest for erunner of the Soils Division. By October 

1932, the volume and diversity of work had expanded beyond the capacity of a single 

"group coordinator," and two independent hydraulic sec t ions (handling :fixed-bed and 

movabl e-bed model s) were established; but this two -group system lasted only unt il 

January 1.933 . These first two organizat ions were character ized by a lack of func 

tional subdiVision. While each group was assigned pr oblems of a specific class, the 

group l eader was responsible for and actually performed a l l work of design, construc

tion , and operation of each of' his models , at the same time carrying on all corre'

spondence , doing his own drafting, and writing his r eport . 

9. The functional subdivision of the WES had its real beginning in Januar y 

1933, as the organization was set up to consist of three "sections." A separate 

Construction Section was established as a service unit to free tbe technical units 

from the burden of construction details . At the same time an Administration and Re

ports Section vas formed to provide clerical and drafting services, although the 

technical. units continued to perform most of such fUnctions . Also, the technical 

u~its were reorganized as a Research and Experimentation Section consisting of Group 

No . 1 handling fixed-bed models; Group No . 2 , movable-bed models; newly formed Group 

No . 3, tidal models; and Group No . 4, soil s laboratory work . 

10 . Functional subdivision under the directorship of Dr Vogel reached its peak 

in September 1.933 when the WES organization was changed to consist of the following 

three sections : the Experiment Section, Research and Publications Section, and 

Operations Section. The Operations Section took over all service functions , includ

ing construction, administration, and the soil s laboratory . The Experiment Section, 

with Isham H. Patty as Section Chief, was relieved of all. duties except design and 

operation of its models , and consisted of the following "groups": Group No . 1, first 

under James G. Jobes and later under James B. Leslie , concerned witb fixed-bed models ; 

Group No . 2, under Robert B. Cochrane, concerned with movable-bed models ; and Group 

No . 3, under Henry Sargeant, concerned with tidal models . The new~ created Research 

and Publications Section, with Joseph B. Tiffany transferred from the earlier Group 

No . 1 to become Section Chief, conducted technical experimental research pertaining 

to the WES work program and edited all reports that were to be published. 

1.1. The preceding parts of' this appendix have carried the ea.rl.y evolution of' 

the overall WES organization far enough to establish clearly the developing identity 
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of the present-day Hydraulics Division . The parts t hat follow will be concerned 

only with the history of t he Hydraulics Division, insofar as it is practicable to 

so confine them. 

12. On 4 November 1935, the second Director, lLT Francis H. Falkner, abolished 

the hydraulic Experiment Section with its "group" system and established in its stead 

a "project engineer" system. A group of the more experienced and able empl oyees were 

desi gnated as Project Engineers, and each was assigned a single model project for 

which he was responsible t o no one but the Director or Assistant Director. Other 

personnel were placed in a pool of "assistants 11 from which Project Engineers requi 

sitioned daily according to the needs of their projects . Serving in a staff capacity 

as advisors to both the Director and the Project Engineers were two Techni cal Assist 

ants , Joseph B. Ti ffany who was transferred from t he abolished Research and Publica

tions Section, and Eugene P. Fortson who was transferred from the abolished Group 

No . 1 . This organization is shown on the Appendix III organization chart dated 

l March 1937. 

l3. CPT Paul W. Thompson, Director during the period July 1937-September 1939, 

abandoned the "project engineer" system. The record shows that he set up on paper 

an organization chart i ncluding a unit entit led "Hydraulic Division"; however, he 

never implemented or staffed such an or ganization. He established a "Hydraulics 

Laboratory" with J. B. Tiffany as Chief, and this was subdivided i nto Experiment Sec

tion No . l headed by J . M. Caldwell, Experiment Section No. 2 headed by E . P. Fortson, 

and Experiment Secti on No. 3 headed by V. G. Kaufman. No. 1 was concerned with tidal 

models, and No. 2 with hydraulic structures models, whil e both handled some river 

model s; No . 3 was concerned only with the large Mississippi River Flood Control model, 

which reproduced this river from Hel ena, Arkansas, to Donaldsonville, Louisiana. 

14. The Hydraulics Division was first established under that, its present 

title, about October 1939 by CPT K. E. Fields, Director during the period September 

1939- December 1941. J. B. Tiffany was first Chief of the Division, which remained 

subdivided into the same three sections and with the same section chi efs as shown in 

the preceding paragraph . In the fall of 1940, the forerumblings of World War II 

began to affect the organizational elements of the \liES, and several changes wer e made 

in the Hydraulics Division . In October 1940, J . B. Tiffany, Chief of the Di vision, 

was transferred upward to become Executive Officer, replacing lLT Wright Hiatt who 

was t ransferred from WES. At the same time, E. P. Fortson, t he next ranking engineer 

of the Division and Chief of Experiment Section No . 2, was called into active duty in 

the armed services . The Hydraulics Division was then reorganized as follows (see 

Appendix III organization chart dated l January 1941): J . M. Caldwell became Chief 

of the Divisi on, ivhile Chiefs of Experiment Sections No. l through No . 5 were G. B. 

Fenwick, F. R. Brown, V. G. Kaufman, E. H. Woodman, and C. B. Patterson, respectively. 

15 . It should be noted at this time that many of the personnel and organiza

tional changes that took place throughout the WES under the exigenc i es of World 
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War I I conditions are today somewhat obscure for the 1941-1946 period, owing to the 

rush nature of most of the work done as well as to the loss of records with the pas

sage of time. Therefore, this Hydraulics Division history must no doubt omit many 

events of interest for that period. 

16. The organization described in the second paragraph above did not remain 

intact very l ong. Section Chiefs Kaufman and Patterson were l ost to the armed ser

vices in 1941. Fenwick became Assistant Chief of the Hydraulics Division in Novem

ber 1941 and remained in that position until 20 January 1943 when Caldwell (Captain, 

CE , since August 1942) was transferred to CCE in Washington. (What happened to 

the organization of the Sections between January 1941 and 20 January 1943 i s now 

mostly obscure . ) In January 1943 t he Hydraulics Di visi on was split into two inde

pendent divi sions, the Waterways Division and the Hydrodynamics Divisi on, both sub

divided into sections with functional titles (see Appendix III organization chart 

dated 14 April 1943) . Fenwick (Captain, CE, since August 1942) was Chief of the 

Waterways Division, wh.ich was subdivided into a Flood Control and Navigation Section 

under E. B. Lipscomb, a Potamology Section under CPT H. G. Dewey, a Hydrology Section 

under R. G. Cox, and a Tidal Section under H. B. Simmons . Brown was Chief of the 

Hydrodynamics Division, which was subdivided into a Wave Action Section under R. Y. 

Hudson, an Electrical and Mechanical Section under E. H. Woodman, and a Hydraulic 

Structures Section under Brown in a dual capacity. 

17. The above two-division organization of hydraulic functions of the WES 

remained in effect until early in 1944, when the three-division organization shown 

on the Appendix III chart dated 1 July 1944 was formed. CPT Dewey was made Chief of 

the newly formed Reservoir Operation Division, marking the beginning of the Missis

sippi Basin Model. CPT J. F. Friedkin replaced Dewey as Chief of the Potamology 

Section, Lipscomb assumed the additional position of Chief of the Hydrology Section, 

as Cox was lost to the armed forces, and Hudson took on the added position of Chief 

of the Hydraulic Structures Section. 

18 . CPT Tiffany, Executive Assistant to the Director, was transferred from the 

WES on 23 June 1945. Thereupon, the Waterways Division and Hydrodynamics Division 

were combined to reconstitute the Hydraulics Division, with CPT Fenwick as Chief of 

the Division. Records are not now available to indicate the sectional subdivisions 

within the Hydraulics Division at that time . 

19. On 7 December 1945, E. P. Fortson, Jr . , who had been ranking engineer of 

the Hydraulics Division upon his departure for military service in 1940, was returned 

to dut y at the WES as Chief, Hydraulics Division, with G. B. Fenwick as Assistant 

Chief . The Division was functionally subdivided in the spring of 1946 as foll~rs : 

the Structures Branch under F . R. Brown concerned with hydraulic structures; the 

Harbors Branch under H. B. Simmons concerned with tidal and wave action studies; the 

Waterways Branch under E. B. Lipscomb concerned with fixed- bed and movable -bed models; 

and the Mississippi Basin Model Design Branch under J. J . Franco, who had just 
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returned from military duty. This organization is shown on the Appendix III chart 

dated 1 July 1946 . 

20 . In November 1946, the Division was subdivided as follows (see chart dated 

1 January 1947) : the Rivers and Harbors Branch under Fenwick concerned with river 

and estuarine problems; the Hydrodynamics Branch under Brown dealing with hydraulic 

structure and wave action problems; the Mississippi Basin Model Branch under Dewey 

(Franco having taken over a section in the Rivers and Harbors Branch); and the 

Instrumentation Branch under Woodman. The latter Branch was transferred out of the 

Division early in 1947 . The Division and Branch organization then remained unchanged 

{as on chart dated 1 July 1950) through July 1950 . 

21. The Korean War had a drasti c effect on the Hydraulics Division as the 

434th Engineer Construction Battalion, a U. s . Army Reserve unit sponsored by the 

WES and officered and manned by many key engineers of the Hydraulics Division, was 

call ed into active duty in August 1950. Fortson, the Division Chief, was Battalion 

Commander of this unit and was absent from WES on this military action from August 

1950 to June 1952; Fenwick served as Di vision Chief, in a dual capacity, during that 

period . Dewey, an officer of this same unit, also left in August 1950 and H. C. 

McGee, who had been Dewey's assistant on the Mississippi Basin model, served as Chief 

of that Branch until Dewey's return to that position in the summer of 1952 . The 

Division organization during these absences is shown on the chart dated 15 January 

1951 . 

22 . Many other key engineers of the Hydraulics Division were also with the 

434th in the Korean War . However, one additional Branch was added during this 

period. On 1 July 1951 (see chart of that date) the Hydraulic Analysis Branch was 

added to the Division; Chief of this Branch was F. B. Campbell, a widely experienced 

hydraulic engineer transferred from t he Omaha District . In the latter part of 1952, 

Dewey resigned from his position as Chief of the Mississippi Basin Model Branch and 

departed from the WES, whereupon this Branch was abolished and established as a sec

tion of the Rivers and Harbors Branch. The resulting Hydraulics Division organiza

tion (chart dated 1 February 1953) then r emained unchanged during the next ten years 

or so , until early in 1962 when the Nuclear Weapons Effects Branch was established 

with G. L. Arbuthnot as Chief of the Branch (chart dated l July 1962) . 

23 . In July 1963, the Hydraulics Division was reorganized to provide more 

specialized and functional branches , as shown on the chart dated 1 August 1963 . 

Fenwick, who had been Chief of the Rivers and Harbors Branch since its formation 

in 1946, became Assistant Chief of the Division (remaining in that position until 

his retirement from the Federal Service in December 1965) . This old Branch was 

abolished and split into two new branches : the Waterways Branch under Franco, who 

had worked on sedimentation and other river problems since his arrival at the WES 

in April 1933 {except for military duty during World War II and the Korean War) ; 

and the Estuaries Branch under H. B. Simmons, vTho had been concerned with estuarine 
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problems since his arrival at WES in February 194o . Brovm, Chief of the Hydrodynam

ics Branch since i ts formation in 1946, left the Division to become Chief of the 

Nuclear Weapons Effects Divisi on, whi ch had had its begi nning under Brown as a sec

t i on of his Hydrodynamics Branch. This old Branch was abolished and spl it i nto t wo 

new br anches : the Structures Branch under T. E. Murphy, who had been concerned \vith 

hydrauli c struct ure problems s i nce the spri ng of 1936 (except for military duty 

during World War II and the Korean War); and the Water Waves Branch under R. Y. 

Hudson, who had worked on wave action problems since his arrival at WES in June 1937. 
The Hydrauli c Analysis Branch was retained, and Campbell held the dual position of 

Chief of this Branch and Special Assistant to the Division Chief for the hydraulic 

resear ch program of the Division (until his retirement from the Federal Service in 

June 1967) . E. B. Pickett, who had been Chief of the "Prototype Secti on" of t he 

Hydrauli c Analysi s Branch since 1957, became Chief of the Branch i n Sept ember 1967. 
24. The titles of the five branches of t he Hydraulics Division connote the 

several speciali zed f i elds of hydraulics i nto which the work of the Division falls . 

Each branch has in hand research as well as i nvestigat ions of speci fic problems . In 

the paragraphs to follow, the development of the technological specialty of each 

branch will be epitomized. 

Waterways Branch 

25 . Fluvial hydraulics is the specialty field of the Waterways Branch, Chi ef 

of which is John J . Franco, wherein the principal laboratory t ools are the fixed-bed 

model and the movable -bed model . 

26 . The fixed- bed model, wherein the configuration of the r iver channels and 

its overbank flow areas are fixed in cement mortar to conform t o the pertinent hydro

graphic and topographic surveys, is the earliest type of model built at WES . It has 

continued in use on problems in river regulation and improvement . 

27. In application to flood-control studies, where data are sought on the 

development of flow lines, the determination of channel and f l oodway capacities , and 

the effects of levee changes, the fixed-bed model is usually built with a vertical 

scale distorted with respect to the horizontal scal e . Such recourse provides a means 

of reproducing the vast areas usually involved without compromise in the accuracy of 

the results sought . The prominent example of this type of model at WES is the 

Mississippi Basin model, which is treated separatel y at the end of this appendix . 

28. Navigation studies to which fixed-bed models are applicable require the 

reproduction of the complete pattern of current directions and strengths. Thus, a 

natural scale must be maintained. Extensive use of thi s type of model has been made 

over the years in the study of arrangements of locks and dams, and much has been con

tributed thereby to the design of navigation st ructures on the Alabama, Arkansas, 

Tombigbee, Chattahoochee, ouachita, Ohio, and Monongahela Rivers . 
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29. A valuable adjunct to the application of fixed- bed models t o navigation 

studies is a model vessel representing the towboat~ lake steamer~ or ship typical of 

the prototype vessel concerned. Starting as s~le~ unpmrered hulls pushed with a 

stick , these model vessels are now battery-powered and remote-controlled by radio 

to provide all significant features of operation. 

30 . The movable-bed model~ wherein the channel bed i s molded in a material 

suscepti ble of movement under flmr action~ is used in studies of channel development 

and stabi l ization. I nitially this type of model was designed for the use of sand as 

a bed material . The consequent high scale distortion~ steep side slopes ~ and forma

tion of r i ffl es suggested the advantage of a lighter bed material . The most practi

cal material found was crushed coal~ which has been in general use since about 1936. 
Improvements i n t echniques and proaedures with movable- bed models have b een realized 

through the use of larger scales~ l ess distortion~ and refinement of adjustment 

procedures . 

31. Under study int ermittent ly for the past 20 years are two phenomena having 

important effects on river models . One is t he matter of water temperature that has 

been found to have an appreciabl e effect on flow and cl1annel development not only in 

models but also i n fUll-size streams . The other is the matter of distortion~ the 

effects of which are determined largely by experience and judgment . It would be 

valuable to establish definite~ permissible degrees of distor tion . 

32 . In 1963~ an i nvestigation vras undertaken to determine factors affecti ng 

the performance of dikes used for the regulation and improvement of alluvial streams 

and to develop parameters for use in the desi gn of dikes and dike systems . To date, 

the results of thi s study have indicated how the effectiveness of the dikes could be 

increased and construction cost reduced by use of the stepped-down principle and by 

the use of vane-type dikes in connection with the spur dikes under certain condi

tions . The stepped-down princi ple and the vane- t ype dikes have been adopted for con

struction in the several reaches of the Mississi ppi River and in the Apalachi cola 

River wi th a considerable reduction in cost over the ori gi nal plans . The study has 

also resulted in the development of a method for evaluating the performance of these 

s tructures . 

Estuaries Branch 

33. Tidal hydraulics is the special ty field of the Estuaries Branch, headed by 

Henry B. Simmons ~ wherein the principal laboratory tool is the tidal model, that is 

most frequently of the fixed -bed type but on occasion is provided with a movable bed. 

34 . The first hydraulic model at the WES that required simula.tion of tides and 

tidal currents was constructed i n 1933 . The rise and fall of the tide, and the re

versing tidal currents~ were reproduced a,pproxirna.tely by manual ma.nipula,tion of valves 

installed in pumped infl ow and gra.vi ty outflow lines connected to the two ends of the 
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model . I n 1937 , mechanized submerged wei rs were developed for contr ol of tidal ele

vati ons and dir ections and velocities of tidal currents; these weirs were programmed 

by a special electromechanical control system that resulted in a major impr ovement 

in t he accuracy wit h which tidal phenomena could be r eproduced in hydraulic models . 

In 1939, mechani zed r ising- stem valves were substitut ed for the mechanized weirs , 

resulting in a simplification of the adjustment of tidal phenomena i n model s and a 

further improvement i n accuracy of t i dal reproduction . The elect romechanical contr ol 

system for programming the valves was also improved significantly at about thi s same 

t i me, and thi s basi c equipment is still used to repr oduce tidal phenomena i n models . 

35 . Techniques and procedures for movable-bed shoaling studies in tidal model s 

,.,ere developed in 1935 and have been progressively impr oved and refined t o the pr esent 

time . Techniques for conduct ing shoaling studies in fixed-bed models~ through t he 

use of lightweight granular materials injected into the model, were devel oped in about 

1937 . The material used to simulate prototype sediment i n a given model i s sel ect ed, 

from the results of empi r i cal tests , as bei ng that materi a l which moves and deposits 

under the i nfl uence of the model currents i n the closest possi ble approximation of 

the movement and deposition of the natural materi als under the influence of the pr o

totype currents . Techniques and procedures for such studies are being constantly im

proved with the availability of new materials and more rel iable information as to 

shoal ing phenomena in the prototype. Bot h movable - bed and fixed-bed shoaling studi es 

yield qualitative rather than quantitative results, although t he results of foll ow-up 

confirmation studies have shown that, in most instances , model predictions of changes 

in shoaling rates and patterns have been very accurat e . 

36 . The significance of density currents on hydraulic and shoaling phenomena 

in estuaries was recognized in the late 1930 ' s, and techni ques for operating est uary 

models with both salt and fresh water were devel oped i n the early 1940 ' s by Ti ffany, 

Fenwick, and Simmons so that such effects could be reproduced . A required salinity 

scale of unity was determined through control tests conducted in flumes at the WES , 

and t hi s scal e relat ion was subsequently confirmed through exhaustive flume and 

analytical studies by the Nati onal Bureau of Standards . Subsequent r efi nements in 

this technique involved devel opment of a speci al type of roughness for est uary 

model s, consi st ing of t hin metal strips mounted vertically in the bed of the model . 

Proper adjustment of thi s special roughness made it possible to reproduce wi th a high 

degree of accuracy the lateral and vertical distribution of curr ent vel oci ties and 

salinities throughout the saline regions of estuaries, and having attained such re

production, it was found that the response of saltwater intrusion to changes in tides 

and freshwater discharge vras also reproduced with a hi gh degree of accuracy. These 

developments have made it possible to reproduce and study hydraulic and salini ty 

phenomena in estuary models in a quantitative sense . 

37. Techniques and instrumentation for conducting dispersion, diffusi on , and 

f l ushi ng experiments in estuary models were f i rst devel oped i n 1952 . Subsequent 

V-9 



refinements vrere made in t hese techni ques and procedures, l eading to the present 

practice of using· f luorescent dyes as tracers and highly accurate fluorometers for 

dye det ection and analysis . Many experiments of this nature have been made in 

estuary models during the past 10 years , and much has been learned from these experi

ments as to the complex nature of dispersion, diffusion, and flushing phenomena . 

38. Techniques for conducting thermal diffus i on studies in estuary model s vrere 

developed in 1966 , and t hese techniques are being refined and improved ver y rapidly. 

The problem of thermal diffusion has been greatl y magnifi ed in r ecent years as a 

r esult of constructi on and/or design of large steam-generating plants that use estu

aries as a source of cooling water; and hydrauli c models contribute much tmrard de 

fining the effects of such plants on estuaries as a whole, as well as in t he specific 

design of intake and di scharge faci lities to minimize recirculation of heat . 

Structures Branch 

39 . Structural hydrauli cs i s the spec i al ty fiel d of the Structures Branch, of 

whi ch Thomas E . Murphy is Chief, wherein the subject s under study are the appurte

nances of dams, including spillways , still ing basins , conduits, and locks . The 

principal laboratory tool i s a natural-scal e model of t he s tructure under study , 

fabricated of wood, metal, plasti cs, and/or concrete in such det ail as the problem 

r equir es . 

40 . Early model studies were conducted accordi ng t o t echni ques developed in 

Europe and at university laboratories . Hmrever, as the young staff gained experience, 

new model techniques were developed. Further, in its consulti ng role the staff has 

had an ever-increasing i nfluence on the design of hydraulic structures . 

41. In 1946 , for ces on vertical lift gates for Garrison and Ft . Randall Dams 

were studied in a model i n which a coil spring was used to simulate the elastic pr op

erties of the cables by which t he prototype gate was to be suspended. This technique 

made the model data much more meaningful and since h~ been adopted in many forms . 

42 . In 1954, the Airfields Branch, Mil i tary Construction Division, OCE, re

quested WES t o make an analysis of surface runoff data collected at test strips i n 

Santa Monica, California. This was t he beginning for the Structures Branch of what 

has been a continuing program of investigations of drainage facilities at military 

installati ons . 

43 . Initial models of conduits were conducted according to Froude ' s Law and 

were construct ed at a scale of 1 :25, because it was cons i dered that the plastic used 

for model construction would at this scale represent the roughness of the prototype 

concrete . Hmrever, field measurements at high Reynolds number revealed friction fac

tors less than had been anticipated . Thus, it became apparent that the discrepancy 

in Reynolds number between the model and the prototype resulted in friction losses 

in the model greater than corresponding losses i n the prototype . A technique by 
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whi ch the model conduit is short ened t o compensate for the greater friction losses 

was developed and firs t appl ied to a model of the outlet conduit for Abiquiu Dam 

during 1955. This procedure has been used for all subsequent conduit models . 

44 . The stability of ripr ap adjacent to a hydraulic structure first was 

studied during 1955 in a model of the Old River Low-Sill Control Structure . Tech

niques for study of riprap stability have progressively been improved. Much work 

remains to be done in development of design procedures for riprap. However , the 

staff of the Structures Branch) in its capacity as a consultant, bas exerted appre

ciable influence on riprap design . For instance, its advocacy of a preformed en

l argement of the riprap channel immediately adjacent to a stilling basin is gaining 

widespread acceptance . 

45 . Primary r esponsibility for development of designs of the filling and 

emptying systems for locks was transferred from t he St . Paul District to WES in 

1958. A filling and emptyi ng syst em (bottom longitudinal system) basi cally dif

fer ent from any previously used in a Corps lock was model- tested in 1962 for t he 

Millers Ferry Lock. This syst em proved so successful that it has been adopted for 

other locks, and it is likely to be used in a majority of the medium and high l i f t 

locks to be constructed in the future . Basic principles involved in this system had 

been developed and applied in Europe , but it largely was due to the promotional ef

forts of the Structures Branch that the Mobile District agreed to deviate from ol d 

methods and investigate this system. 

46. Prompted by anticipation of fUture work) an in- house research project was 

started in 1967 to develop model techniques and instrumentation for study of selec

tive withdrawal of water of the desir ed temperature or quality from stratified 

reservoirs . Prior to the end of 1967, requests for such studies were received and 

the studies were undertaken . Basic r esear ch on selective withdrawal is being con

ducted at several installations, but as far as i s known, no other installation i s 

maki ng relatively large- scale studies of specifi c projects . 

Water Waves Branch 

47 . Surface wave action in water is the specialty field of the Water Waves 

Branch, wherein the principal laboratory tools are the fixed-bed harbor model and 

the testing flume . Robert Y. Hudson is Chief of t he Branch. 

48 . Harbor wave-action models are thr ee-dimensional models involving both 

short-per i od wind waves and long-period, surge-type waves . Theoretical and experi

mental research studies have also been made to determine the design features of 

models for use in investigating the proble~ of harbors that are subjected to cata

strophic waves known as tsunamis, or seismic sea waves , with periods from about 5 to 

30 min . Harbor wave- action models are usually conducted to determine the best align

ment s and l engths of breakwaters ; locations , shapes , and widths of navi gati on 
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openings; locat ions and lengths of wave absorbers; and the effects of contempl ated 

dredge cuts or fil ls or any other proposed changes in boundary conditions that might 

affect the moori ng and navigation conditions of vessels in the harbor area . 

49 . Br eakwater and wave absorber models are usual ly t-v/a- dimensional model s , 

but they are sometimes three- dimensional models , used to determine the optimum design 

of breakwaters for stability, the efficient use of availabl e construction materials 

and equipment, and the desired reflection, transmission, and overtopping character is

tics . Also, tests are conducted on these types of models to obtain the requi red sta

bility and wave-absorption characteristics of wave absorbers . 

50 . A few of the more noteworthy achievements of the waves group include : 

a . The testing of cellular caisson breakwaters for the Normandy 
Invasion of France in World War II . 

b . Tests of ~ave and current conditions in the entrance to the 
Mid\·ray Island Naval Base, near the end of Worl d War II. 

c . The development of a testing procedure far conducting stability 
tests of rubble- mound breakwaters and the derivation of a sta
bility formula, which is used throughout the Corps of Engineers 
and worldwide, for the design of rubble -mound breakwaters vrith 
cover layers composed of either quarry rock or molded concrete 
armor units of the types known as cubes, hexapods, quadripods, 
tribars, tetrapods, and tetrahedrons . 

d . The development of testing procedures for the determinati on of 
the largest breaking and nonbreaking waves that can attack rubble
mound breakwaters . 

e . The development of test i ng procedures for t he performing of model 
studies in which the problem invol ves t he protection of harbors 
and adjacent shoreline from the effects of tsunamis, and model 
studies in vrhich the problem invol ves the protection of moored 
ships from surge caused by long-peri od waves . 

f . The design of a pneumati c wave generate~ and the conduct of tests 
to determine the stabili ty of rubbl e -mound barriers subjected 
to the attack of borelike waves generated in harbors due to 
tsunamis. 

51. At the present time, there is a research progr am under way \·rith investi 

gations concer ning wave forces on vertical-wall breakwaters due to breaking waves, 

general design data for rubble -mound breakwaters, design of f l oating breakwaters, 

the protection of marinas from wave action, and the effects of model scale on the 

accuracy of model data when the tests involve reproduction of wave reflection, 

absorption, and transmission characteristics of rubble breakwaters and wave 

absorbers . 

Hydraulic Anal ysis Branch 

52 . The development and dissemination of hydraulic design data and procedures 

is the specialty field of the Hydraulic Analysis Branch, Chief of \vhich is Ellis B. 

Pickett, wherein office analysis and field investigations are the principal activiti es . 

In addition, some basic laboratory research is conducted in flumes and tanks . 

V - 12 



53 . The activities of the Branch ultimately mani fes t themselves in the publ i 

cation of Hydraulic Design Criteria, a l oose- leaf design manual which i s kept up

t o-dat e by the continuous addition of new material and the revision of existing ma

terial as additional data become availabl e and n~• theori es and procedures are 

evolved. The purpose of t his publication is threefold : (a) the disseminati on of 

the most up-to-date hydrauli c design criteria to permit the design of efficient and 

economi cal hydraulic structures , (b) the development of design aids to expedit e de

sign study and to save val uable engineering t ime, thereby permitting comparative de

sign investigations , and (c) better flow regulation by providing discharge coeffi

ci ent data for control valves and gates . The initial issue of Hydraulic Design 

Criteria was distributed in 1952 and consisted of ll charts and 5 explanatory sheets . 

A total of 250 copies were printed. To date, 14 issues consisting of over 230 charts 

and 140 pages of t ext have been published. At the present time , 2500 copies of each 

issue are being reproduced with aver 500 copies distributed to Corps of Engineers, 

other Federal agenci es, consultants , contributors, and universities . Over 1000 copies 

have been purchased by private individual and engineering concerns . Domestic and 

for eign demand for Hydraulic Design Criteria i ncreases at a rate of about 200 copies 

per year . 

54 . Field investi gations obt ain experimental results on problems that cannot 

be solved by laboratory tests . Specifically, the purpose is t o coordinate the hy

draulic prototype testing program of the Corps in order to ensure complete cover age 

of needed testing, prevent unnecessary duplication of testing facilities and tests, 

recommend instrument installations at projects vrhere physi cal and hydraulic condi 

tions will be suitable for obtaining data , and investigate hydraulic performance . 

Assistance i s given to distr icts in planning and making hydraulic prototype t est s, 

including: pl anning and design of test facilities, making available per sonnel and 

equipment for tests, and analyzing data and preparing reports. The ultimate objec

tive i s to obtai n and di sseminat e i nformation that will permit more economical con

st ruction and satisfactory operat ion of the Corps projects . 

55 . Measurements are made of average and fluctuating pressures , discharge , 

average and fluctuating velocities, water depth and level, air demand, for ce, torque, 

displ acement, vibration, and cavitation . These measurements are made for tunnels, 

conduits, siphons, spillways, stilling basi ns, channel s, gat es, and valves . The data 

have been furnished in informal and formal r eports and used in the development of 

gydraulic Design Criteria. Speci al instruments developed or utilized for prototype 

tests include high-vel oci ty pi tot piers, struts , and probes; special waterproof 

adaptors for many kinds of transducers; hot- film field anemometer s; acoustic flow

meters; and surface-roughness analyzing equipment . Val uable data also have been 

r ecorded in still and motion pictures and on audio records . Radioactive tracers 

have been used to ascert ain the movement of sediments in estuarine channels . 

56. Prototype testing has become i ncreasingly complex with emphasis on t he 
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dynamic behavior of a structure as indicated by fluctuating pressures , for ces, and 

vibrations . This bas required extensive use of electrical measuring and recording 

equipment . The design of testing equipment to operate satisfactorily in high-head 

structures is a major technical problem. Prototype tests require equipment that can 

be subjected to full- scale pressures, forces , and vibration and generally adver se 

environments . The accurate measurement of flow through an outlet works and hydro

electric power plants has not been completely satisfactory in the past. Development 

of an acoustic flowmeter bas been actively pursued with the objective of a very ac 

curate discharge-measuring instrument that will not project into the flow . Rod- type 

equipment was evaluated in a rectangular sluice at Sutton Dam and point-type units 

have been successfully tested in a penstock at Oahe Dam. The point-type flowmeter 

system is installed at Summersville Dam. 

Miss i ssi ppi Basin Model 

57 . The Missis sippi Basin Model at the Jackson Installation is the largest 

in the world and the largest single project ever undertaken at WES . It was ini 

tiated by MG Eugene Reybold, Chief of Engineers, in 1943 with prisoner- of-war labor 

on the reservation near Clinton, Mississippi . The Secretary of War, in 1945, es

tablished a Mississippi Basin Model Board, with r esponsibility for determining 

policies and programs for subsequent development and operation of the model . Con

struction of the model proper was started in 1947 and completed in 1966. The com

pleted model is a reproduction to scale of most of the Mississippi River and its 

major tributaries . The model was constructed based on priorities established by the 

Board; the upper reach of the Mississippi River and tributaries and the Mississippi 

River reach below Baton Rouge, Louisiana, were eliminated when it was determined 

that no general probl ems would exi st in t hose r eaches . 

58 . The original and primary purpose of the model was to develop plans for 

the coordinated operation of the r eservoir syst em in the Mississippi Basin; this 

purpose has been expanded t o include investi gations for planning, desi gn, and co

ordinated operation of all flood- control works in the Basin. The model offers a 

means of integrating rapidly and automatically the results of any probable sequences 

and combinations of floods from the Mississippi River and its tributaries, and is 

used t o assist in obtaining reliable answers to many local and general problems not 

readily susceptible of solutions by analytical procedures . 

59 . Although the model was not completed until 1966, specific reaches were 

placed in operation and tested as soon as completed . The completed portion of the 

model was used to aid in flood- fightitlg activities during the great flood of April 

1952 on the Missouri River . Its use aided materially in delineating areas to be 

flooded, in locating critical points on l evees, and by assisting in the timings of 

evacuations of areas that were later f l ooded. The information thus furnished from 
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the model was a major f'actor in preventing more than $65,000,000 in damages . 

60 . In fiscal year 1959, a start on the overall objectives of the model was 

initiated on the completed portion of the model above Memphis , Tennessee . Beginning 

in fiscal year 1966, the portion of the model below Memphis was available for t est 

ing purposes and use of the f'ull model was possible . 

61. The total cost of the model through June 1956 was prorated to f l ood

control projects within the area covered by the overall model limits and assessed 

as an engineeri ng expense against flood-control projects under construction at the 

time throughout the Basin . Subsequently, funds for the model "'ere provided by 

di rect appropriations by Congress . The cost of model construction v1a.s about 

$11,250,000 . 

Potamology in the Hydraulics Division 

62 . Comprehensive research on the channel stabilization of the Mississippi 

River was undertaken in 1946 under the designation of "Potamology Investigations . !( 

However, there had been studies in potamology, i . e . the science of rivers , from 

the earliest years of the WES . 

"Directive energy" studies 

63 . From 1932 to 1935 , "directive energy" studies were conducted in pursuit 

of the answer to the question posed by BG H. B. Ferguson, President, MRC, as to 

how long should the crossing reach be. Experiments were conducted in an outdoor 

f l ume filled with sand. A predetermined slope of the valley was mol ded for each 

test, and a straight channel was molded through the center of the flume . Constant 

discharges were supplied and the channel vras al lowed to develop its own meander belt . 

Sponsorship was terminated before a specific answer to the General's question was 

deduced. However, a major qualitative conclusion of this investigation was that 

the greater the rate at vThich bed load was supplied to the first bend, the greater 

the size of the bends and the more rapid the rate at which they developed . 

Measurements of materials in 
transport in the Mississippi River 

64 . Probably the most comprehensive and reliable measurements of sediment 

l oad in the Mississippi River itself were made in 1937-1938 at Mayersvi lle, 

Mississippi, and in 1938 in the vicinity of the Head of the Passes . The quantity of 

mater ials being transported by the Mississippi River is of basic significance to most 

if not all of the problems related to the stabilization of the river for both naviga

tion and flood-co~trol purposes . A great many measurements have been made of the 

fine sediment carried in suspension, but no accurate means have been devised for 

measuring the amount of coarse- grained material being carried immediately adjacent 

to the bottom of the river . The Mayersville observations of sediment l oad (incl uding 

the sand component) included only that portion which was in suspension in the water. 
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The maximum rate of measured sand transport, just before the crest of the l937 flood, 

was approximately l,870,000 cu yd per day . This figure is still impressive in that 

it includes only that part of the sand load which was in suspension and could be 

caught in the sediment traps t hat were used, and did not include the major portion 

of what is commonly considered bed load. 

Investi gati on of the 
meandering of model streams 

65 . During the period from July 1940 to the fall of 194l, an investigation 

similar to the Hdirective energy" studies of 1932 to l935 vras conducted for the 

Mississippi River Commission. The specific stated purposes of this i nvestigation 

were : (a) to obtain specific data on the natural tendencies of a model stream in 

regard to t he developing and mai ntaining of a definite meander pattern, and (b) t o 

study methods of controlling and directing these natural tendencies in connection 

with the solution of vari ous pr actical river problems . This study was conducted in 

a large flume containing crushed coal as the movable -bed material . Operation of this 

model ,.,as somewhat simil ar to that of the "directive energy" model, with tl;!.e principal 

exception that the model was operated for each test through a hydrograph rep~esenting 

low, intermediate, and high stages (including overbank stages) . Also, steps were 

taken to provi de more cohesiveness to the materi al in the streambanks and overbanks 

than in the material in the streambed. 

66. Although the model bad a limitation in that the amount of bed material the 

model stream was able to move was of the same order of magnitude as the amount of 

material suppl ied to the model stream f rom its caving banks, this investigation was 

a landmark in research on channel stabi~ization in that it developed or confirmed 

much informati on of basic importance. The study was terminated abruptly in December 

1941, immediately following Pearl Harbor and the entry of the United States into 

World War II (the engineers i n charge were transferred to the Lower Mississippi Valley 

Divis ion and assigned to military construction activities). However , this investiga

t ion can be said to be the foundation upon wnich the next channel stabilization re

search program was founded. 

study of the meander 
ing of al luvial rivers 

67. The most extensive laboratory study of the meandering of alluvial rivers 

was conducted at the WES from 1942 to 1944 under the authorizati on and direct super

vision of the President of the Mississippi River Commi ss ion. This study follmved 

shortly after the interruption of the investigation meandering of model streams, and 

can be said to have been undertaken partly as the result of the findings of that 

earlier investigation. This study resulted in the publ ication of the report 

Laboratory Study of the Meandering of Alluvial Rivers, by J . F. Friedkin, Captain, 

Corps of Engineers. This report was widely distributed, and has since been referred 

to by investigators all over the world who are interested in alluvial river 
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development. The 1944 congressional ly authorized project for bank stabilization on, 

and a 12 -ft navigati on channel in the Mississippi River was based to a large extent 

on the findings of thi s study. 

68. The scope of the study incl uded the determination of: first, the basic 

princi ples of meandering rivers; second, the pri nci ples involved as to the effects 

of stabilizing the caving banks of a meanderi ng river . The s~udies were carried out 

in several laboratory rivers and in several types of bed material s including crushed 

coal, sand, and silt. As in the case of the earlier and si~lar investi gations, the 

several basic factors affecting stream migration were individually and carefully con

trolled. These included the rate of discharge, the axial sl ope of the valley, the 

quantity of bed load added to the upstream end of the model rivers~ the type of bed 

material~ and the type and cohesiveness of the bank materials . General pri nciples 

were developed qualitatively~ relating to the slope, and bed material in motion . 

Potamology investigations 

69. As has been stated, comprehensive research on the channel stabilization of 

the Mississippi was undertaken in 1946 under the designation of "Potamology Investi 

gations." The hydraulics phase of the potamology investigations was instituted in 

1947 and continued actively through 1951 at an average rate of about $28o,OOO per 

year for that four -year period. The main objectives of the hydraulic investigations, 

as arrived at in conferences between the interested offices at the beginning of the 

original program, were: (a) to study the meandering tendencies of the Mississippi 

River with a view to the development of a model and model operating technique that 

can be used to predict future changes within any specific reach of the Mississippi 

River; (b) to determine the nature of revetment failures, their causes, and methods 

of preventing such failures; (c) to study and develop methods of channel stabiliza

tion by means other than the use of revetment; and (d) to develop and test compre

hensive plans for the improvement of speci fic troublesome reaches of the Mississippi 

River. Work in the soils phase accomplished under this program is summarized else

where . Accomplishments in the hydraulics phase are briefed in the paragraphs to 

follow. 

Channel meandering model study 

70 . In order to develop a model technique for the study and prediction of 

future meander changes within specific troublesome reaches of the Mississippi River, 

i t was necessary to devise means whereby model bed and bank materials reacted to 

erosion, transportation, and deposition in manners simi lar to those phenomena in 

the river itself . A technique ;qas obtained through refinement of the WES practice 

for modeling bed movement wi th crushed coal (in which banks are customarily f i xed in 

concrete) by reproducing the banks in coal rendered resistant to erosion by the ad

mixture of plaster . As the banks sloughed in proper scale, the plaster washed away 

leaving the coal as a loose, granular bed material, The technique thus developed is 

avail abl e for appli cati on to any troublesome reach of the river as the need arises. 
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Nature, causes, and preven
tions of revetment failures 

71. The hydraulic investigations into the nature of revetment failures, their 

causes, and methods of preventi ng such fail ures, took several tacks . In essence , 

these were : 

a . Revetment model studies . The di fficul ty of evaluating the per
formance of revetment in the field suggested an investigation in 
models, wherein bed and banks would be erodible and revetment 
would be reproduced to scales of weight and strength as well as 
di mensi on . A preliminary study to a natural scal e of l to 50 vras 
conducted in an existi ng f l ume . Articulated concrete revetment, 
mass sand-asphalt revetment, gr oins, retards, and concrete bl ocks 
were molded. These preliminary tests were consi dered sufficiently 
rewarding to justify the construction of a flume t o accommodate a 
complete bend of the r iver, i ncludi ng the opposing point bar and the 
crossings above and below, as well as the concave bank supporti ng 
the revetment, the latter being t he extent of the capabilities of 
the existing flume used in the initial preliminary tests . Accord
ingl y, a flume was constructed, 600 ft long, 125 f t wi de , and from 
2-l/2 to 3- l/2 ft deep , which permitted the reproduction , to a 
linear scal e ratio in the order of 1 to 50, of an entire bend of the 
Mississippi River . The Reid-Bedford reach was model ed and success
fully verified to knmm regimen changes with a scale of 1 to 60 . 
The investigation was suspended without t he undertaking of develop
mental s tudi es of revetment practices. HO\ofever, this flume was used 
extensively for sever al months by engineers of the Mississippi River 
Commissi on and the Vicksburg Distr ict for rough tests of various 
schemes for re.gu1.ation of the Millers Bend reach and other areas . 

b . Hydrographic and hydraulic fiel d investi gations . Although means were 
not at hand for di rectly observi ng the performance of revetment in 
the field, it was none the less desi rable to obt ai n and anal yze hydro
graphic and hydrauli c data on various reaches of the Mississippi Ri ver 
i-rith a view to isolati ng factors affecting revetment and bank stabil 
ity. Reid- Bedford Bend, False Point, and Bauxippi -Wyanoke Bend ,.,ere 
selected as appropriate sections for surveillance , these being revet 
ment sites whi ch wer e , r espectively, a relatively new unstabl e revet 
ment where active caving had occurred and where failures were con
sidered possible, a relatively new stable revetment wher e no major 
changes in river regimen were expected, and an old stable revetment 
where a major change in basic river conditi ons was anticipated. An 
examination was conducted of all data availabl e on the histories of 
the areas, the results of soil s and geol ogy i nvestigations, the 
methods used in placi ng t he revetments, and prior hydrographic sur
veys. The field investi gations undertaken in hydr ography included 
general surveys of the reaches be~•een the crossings above and belO\of 
the revetments and detail ed surifeys of the revetted areas . The in
vestigations in hydraulics included float observations and veloci ty 
measurements at various stages to determine t he direction of current 
impingement, the range and magnitude of velocities, and the vel ocit y 
distribution . The field investigations persisted aver the period 
from January 1947 to May 1951 . No major failures occurred at any of 
the three sites under observation duri ng the period covered by the 
investigations . Thus, there was denied the opportunity to draw 
definite conclusions as to the nature and causes of fai lures . How
ever, the reports published on the investigations document in de 
tail t he seasonally changing characteri sti cs of the Mississippi 
River and make avail able a wealth of information whi ch is val uable 
within i tself and al so for correlat ion wi th future studies . 
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c . Turbulence investigations . The dynamic pattern of fl<m associated 
wit h revetment under heavy attack suggested that pulsations in 
pressure within the river could affect the st ability of revetment 
and its supporti ng bank . Measurements were made of the turbulence 
in the Mississippi River at Reid-Bedford, Millers, and Yellow 
Bends with a hydrodynamic pulsimeter fitted with a pressure cell 
and a velocity meter . Momentary point fluctuations of pressure 
which exceeded the submerged unit weight of concrete revetment 
were observed. 

Channel stabil ization by 
means othe~ than revetment 

72 . It was contemplated that the study and development of methods of channel 

stabilization by means other than the use of revetment would consist of the study of 

other existing methods, such as groins, retards, and dredgi ng, and the development of 

possibl e new methods . This phase did not progress beyond the prel iminary activities 

referred to above . 
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Appendix VI 

HISTORY OF THE SOILS DIVISION 

Origin and Early Development 

1 . Whil e the WES was established as a hydrauli c l aboratory, knowledge of soils 

was early recognized as an associated need. In about 1932, a small group of tech

nicians began conducting mechanical analyses of sampl es of bed load and sediment 

from the Mi ssi ssippi River. The work was soon extended to analyses of soils 

being considered for levee construction. Among the earliest workers in this new 

field were William J . Roland, Spencer J . Powers, and Victor K. Wagner . About 

this time the first students of Profs . Karl Terzaghi and Arthur Casagrande com

pleted courses under these eminent teachers and engineers in the then new field 

of soil mechani cs . Among early graduates was Spencer J . Buchanan who became 

associated with the WES in late 1933 and was placed in charge of the work in the 

field of soil mechanics . This appears to be the first time that the soils work 

group was recognized as an organizational element of the WES r ather than being a 

small group of technicians who devoted par t -time effort to soil testing . 

2 . The work steadily increased, and J . Bres Eustis and Frederick A. 

Harris were added to the staff in 1934. It was also at about this time that a 

simple wooden frame building about 40x60 was constructed to house the soils labo

ratory. About 1936> William L. Wells, another of Prof . Terzaghi's students, 

joined the staff. Also, a Soils Research Center was establi shed with Robert M. 

German in charge. The early background of the Soil s and Hydraul ic Research Centers 

is covered in other parts of this History; however, the presence of the Soils 

Research Center is worthy of noting here separately because of its importance with 

relation to the Soil Mechanics programs . It should be remembered t hat at this time, 

1936 and 1937~ there were no texts availabl e on soil 1nechanics . Virtually all 

information on soil mechanics practice and research appeared in the form of papers 

in technical periodicals, especially those from Germany and Switzerl and . The trans

lation of arti cles of important work in the field of soil mechanics appearing in 

these foreign periodicals was a major mission of the Research Center, and informa

tion obtained by these means was of inestimable value in all phases of work i nvolving 

soils and soil mechanics . 

3. It is evident, from examination of the organization chart dated l Mar ch 

1937, that the Soils Research group was only a small part of the overall WES activi

ties . Gr owing pains were just beginning, however, and technicians wer e continual ly 

borrowed from the pool of engineering aides shovm under the Personnel Assistant on 

the referenced chart . A number of these engineering aides, after being borrowed 

for the soils laborator y for a number of times, were finally given permanent assi gn

ments with the soil s group even though their assigned duties were frequently 
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inter rupted because of the large personnel requirements in the operati on of the 

famous hydraulic model of the lovrer Mississippi River . 

4. Begi nning with the 1936-1937 period, the staff of the Soil s Research 

group increased steadily. Among the employees assigned about this time were 

A. A. Maxwell , A. 1. Mathews , G. M. Peterson, and E. 1. Campbell . The soil s group 

at thi s t ime was knovm as Soils Research, which was headed by Spencer J. Buchanan, 

with a test (laboratory) section and a research center headed byW. L . Wells and 

R. M. German, respect i vely. 

5. The soils laboratory was equipped to perform sieve anal yses, hydrometer 

analyses, Atterber g limits tests, consolidation tests, direct shear tests, water 

anal yses, and simple chemical tests as required. As this was, as fa r as i s knovm, 

the only soils testing laboratory in the Corps of Engineers (CE) at this time with 

the capabilities stated , a considerabl e quantity of work began to be done fo r other 

CE divisions and districts . 

6 . A truck-mounted dri ll r i g was obtai ned and soon af ter ward f i eld opera

tions became a si gnif icant part of the work. The fiel d work was under the direct 

charge of W. J . Rowl and with vari ous cr ews assembl ed as r equir ed. Soon, A. L. 

Mathews became Mr . Rmrland ' s assi stant and was spending more time i n the field than 

in the laboratory. Wi th increasing laboratory and field capabilities, the work load 

and diversity of work continued to gr ow and numer ous cases arose vmer eby assi stance 

to other off i ces i n desi gn probl ems was provided in addition to the al ready estab

lished field and laboratory assistance . 

7. An earl y l andmark in this t ype of vmrk was the construction in 1939 of a 

l evee near Pendleton, Louisi ana , by the Vi cksburg Dist rict . It was necessary for 

the levee to cr oss an ar ea where the presence of a soft clay presented a pr obl em. 

It was obvious from l aborator y test results that t his soft material would not sup

port the l evee and must be moved or displaced i n some way. I t was determined that 

the levee vould be overbuilt through this stretch and the soft material displ aced 

by the weight of tbe levee fill . W. L. Wells devised a scheme for instrumenting 

this foundation and observing its behavior during the process of overloading and 

fail ur e . A report on thi s deliberate foundation failure was later prepared by 

CPT K. E. Fields and Mr . Wells, and i n effect, it verified the validity of the 

wedge method of stability analyses . 

8. A unique laboratory investigation was initiated to establish the l ateral 

pressure exerted by mining debri s on impounding structures . In this study, the 

later al forces against a vertical surface during pl acement and consolidation of the 

debris were measured. This was one of the first of such studies to be Ul1dertaken . 

It was performed for the Cal ifornia Debris Commission . 

9. About 1938, the f i rst triaxial compression test equipment was obtained. 

It was shop-made of brass following a design developed by Prof . Arthur Casagrande 

to test a sample 1.4 in. in diameter . This first machine attracted consi derable 
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interest because the volume change in a sand specimen could be readily observed by 

means of a manometer connected to the interior of a saturated sample . The critical 

void ratio concept was also the subject of a comprehensive series of tests with 

direct she~r apparatus conducted by A. L . Mathews . It was necessary for our shops 

to go virtually into mass production of triaxial test machines to meet the testing 

requirements resulting from the construction of Sardis Dam, which was a hydraulic

fill structure with sand shells , and to supply other CE laboratories being activated 

with such equipment . Following the Fort Peck Dam slide failure, about 20 of the 

triaxial machines operati~~ on a seven-day, frequently two- shift basis were required 

to perform the necessary tests on the shell materials used in the reconstruction of 

the dam . In fact, the testing schedule became so heavy that many of the machines 

were sent to Fort Peck and operated at the si te . C. L. Horn from the WES soils 

group accompanied the equipment to Fort Peck and supervised the conduct of the 

tests there . 

10. A logical step in the devel opment of a new field such as soil mechanics 
was the observation of prototype structures to determine if they were performing 

as eA~ected . This required, of course , the development of suitable instrumentation 

such as hydrostatic and earth pressure cells. In the late 1930 ' s and early 1940' s, 

significant effort was devoted to the development of such instrumentation. 

Dr . J . 0 . Oste~berg, employed at the WES for several years, was a major contrib

utor to the design of the WES pressure cell, and R. A. Ford and W. H. Rodgers 
were instrumen?al in developing machining and welding techniques for the ~abrication 

of the pressure cells . When the first cells were fabricated, the neatly packaged 

and mounted SR-4 type and foil type resistance gages were not available as we know 

them today . The gage wire was received on spools and the gage actually built on 

the metal of the cell With glue, tweezers, 11.andrests, magnifying glasses, and an 

enormous amount of patience . The gaged area was then covered with bakelite and 

baked. This work was later (1.942) followed up under W. J. Turnbull by the formation 

of a consultant group among whose members were Prof . D. w. Taylor and R. A. Carlson . 

This was probably the first formal consulting board at WES. 
11 . In conjunction with field expl oration programs, a capability for the con

duct of refraction-type seismic tests and electrical. resistivity tests was estab

l ished With W. R. Perret in charge . Preliminary site investigations were made by 

seismic methods at a number of damsites in the Ozark highlands in Arkansas and 

other areas . 

Worl d War II Era 

12 . Rapid changes occurred in the Soils Division over the period from 1940 to 

1945 . \-lorld War n began to have an effect as individual. reservists and l~ational 

Guard units began to be called into the service . Mr . Buchanan was transferred to 
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the Mississippi River Commission (MRC) in October 1940, and W. L. Wells assumed the 

responsibilities for what was then called the Soil Mechanics Laboratory. At about 

this time, the Soil Mechanics Research Center •ras transferred out of the Soil 

Mechanics Laboratory to the WES Resear ch Center, which was responsible for work in 

both the fields of soils and hydraulics . Samuel Shulits was chief of the Research 

Center and Mr . German continued as chief of the Soil Mechanics portion of this 

center . 

13 . During the early 1940' s, the Soils Laboratory participated in the 

Cooperative Triaxial Shear Research Program of the CE together with Harvard Uni 

versity and the Massachusetts Institute of Technology . Completion of this work in 

1947 resulted in a major advancement in the technique and analysis of triaxial 

shear testing by the CE . 

14. Following Mr . Wells ' call to active duty, C. R. Horn took over the Soil 

Mechanics Laboratory for a short period of time pending the arrival of W. J. 

Turnbull in late 1941. Mr . Turnbull was pl aced in charge of the Soil Mechanics 

Laboratory and has remained in this position to the present time. The unusual 

growth and success of the Soils Divisi on are in a large part the result of 

Mr . Turnbull' s guidance and untiring efforts . In late 1942 W. H. Jervis was trans

ferred from the Vicksburg District to WES and placed in charge of the Embankment 

and Foundation Branch, and in late 1943 Keith Boyd joined the Embankment, Founda

tion, and Pavement Division as chief of the Flexible Pavement Branch. 

15. The effects of the war became increasingly more evident . Construction 

and design problems arose immediately in connection with the numerous airfields 

being constructed throughout the United States. Of immediate concern was the depth 

of cover required over airfield subsurface drainage systems . Increased wheel loads 

of the military aircraft required careful placement of underground drainage systems 

to ensure that they would perform sati sfactorily under the imposed loadings. A 

comprehensive test program under A. A. Maxwell was initiated in which corrugated 

metal pipe, plain and reinforced concret e pipe, and an expedient type hexagonal p i pe 

made of wood staves were tested to failure at depths from l to about 6 ft . Data 

from these tests were included in early designs almost as rapidly as the tests could 

be run. This test was a forerunner of many such tests by other organizations in 

determining the bearing capacity of culvert pipe. 

l6 . The design of run'-m.y and taxiway pavements was of utmost concern. Two 

laboratory facilities were established in 1943 within the CE to handle this problem, 

namely the Flexible and Rigid Pavement Laboratories at the WES and the Ohio River 

Division Laboratory at Mariemont, Cincinnati, Ohio . The Flexible Pavement Labora

tory was established as a part of the Soil Mechanics Laboratory at the WES and the 

t itle of the Soil Mechanics Laboratory was changed to Embankment, Foundation, and 

Pavement Division with Mr . Turnbull as chief. 

17. Due to the great need, time did not penni t the development of a new 
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method for the design of flexible pavements that would encompass the then- current 

highway experience and the much greater wheel loadings of the mil itary aircraft. 

The problem thus was to select an existing method that could be extended to serve 

military needs . This requirement dictated that any test procedure and testing 

equipment be the simpl est possible that would meet the needs for design and evalua

tion of pavements. The procedures developed by the late 0. J. Porter of the 

California Department of Highways had been eminently successful for highway design 

purposes. This procedure was critically examined along with all others current at 

the time and was selected as being the most appropriate for military purposes . 

The basic strength parameter in this design procedure was called the California 

Bearing Ratio (CBR) . The CBR design procedure, after many modifications, is still 

in use today by the CE. 

18. The early phases of the use of the so-called CBR method have been 

reported in many places. The first step was an extrapolation of the load- depth 

relations established by the California Highway Department for highway loading to 

the heavier loadings of military aircraft . This initial extrapolation was accom

plished by Prof. A. Casagrande, consultant; the late 0. J. Porter of 0 . J . Porter 

and Company; and the late T. A. Middlebrooks of the OCE. The CBR method coul d be 

easily used both for design and evaluation of pavements. 

19. An important in-house study on the CBR was carried out in the Embank

ment, Foundation, and Pavement Division in 1943 and 1944 under the immediate 

direction of J. B Eusti s whose principal assistant in the work was J. L. McRae, 

the latter having joined the Soils Research group in 1938. The work consi sted of 

an extensive study of the effects on the CBR of changes in the molding moisture 

and compacted density, both in the soaked and the unsoaked conditions. This re

search study was the early forerunner of many such studies by the CE and other 

organizations. One of the extremely important by-products of this study was the 

development of the "family of curves," which shows the full range in the strength 

of a remolded soil with changes in moisture and density in both the soaked and the 

unsoaked conditions. The family of curves and the overall CBR study represented a 

real breakthrough in the understanding of the behavior of soils under pavements. 

20. After the selection of this method and the extrapolation to loadings of 

the magnitude involved with aircraft, an immediate program of validation was estab

lished. In this program, the characteristics of the pavement materials at existing 

selected airfiel ds were examined. Airfields selected were those where reasonably 

good data as to the type aircraft and amount of traffi c and the airfiel d performance 

were known. These airfields "Tere then "designed" on paper by the CBR method and the 

known performance of the airfield compared to the performance that would be indi

cated from the desi gn procedures used . As more evaluation data became availabl e, 

modifications and adjustments were made in the basic design curves. This practice 

is still foll owed today. 
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21. As with the overall design of flexible pavements, the CE was faced with 

the necessity of developing a method and procedure of design for bituminous concrete 

mixes as binder and wearing courses. Again, due to the exigencies of time, there 

was not time to go into a detailed development program. Consequently, several 

methods and procedures were examined, among them the Hveem and Marshall methods . 

The Marshall method was selected as the most desirable procedure to study because 

of its simplicity . Bruce Marshall, developer of the Marshall method, was currently 

working for the Mississippi Highway Department, and subsequently was hired as a 

member of the laboratory staff of the Flexible Pavement Branch. The method has been 

very materially improved upon by the Flexibl e Pavement Laboratory staff, and in its 

current stage is known as the Marshall method of bituminous concrete design and is 

currently the CE standard procedure. As a matter of fact, it has been widely 

accepted by the industry. 

22. During the 1943-1946 period, extensive laboratory testing of pavement 

design procedure was carried out, followed by comprehensive field studies in the 

large asphalt- stability test section . W. K. Boyd , C. R. Foster, and J . M. Griffith 

were closely associated with this work. Results of these studies represent another 

landmark development in that they played a s i gnificant roll in graduating bitumi

nous pavement mix desi gn from an ''art," gained through long experience, to a 

"science" following definable behavior patterns . 

23 . An extremely important pnase of mi.li tary engineeri ng wa.s begun during 

the early war years . This dealt with the off- road mobility or trafficability of 

military vehicles. Field work was accomplished in which mili tary trucks and 

tracked vehicles were operated in soft soils to obtai n some relation between soil 

str ength and the amount of traffi c which the soil could suppor t before the vehicles 

became immobilized. The growth and devel opment of this vrork was unusual . From a 

project status, the work grew until it constituted an entire section of the Flexible 

Pavement Branch. With continued growth it attained branch status in the Soils 

Division and eventually developed into a separate division (Mobility and Environ

mental) at the WES. The late 0. B. Ray made major contributions to this area of 

military engineering. The history of this work is described in other portions of 

this document . 

24. Another phase of military engineering work in connection with airfield 

expedient surfacing developed in l ate 1942. Mil itary operations in the undeveloped 

areas of North Africa and the South Pacifi c generated an urgent need for the capa

bility of rapid construction of airfields for short periods of i ntensive use. A 

crash project was assigned the Embankment, Foundation, and Pavement Division to 

develop new mat surfacing and determine the carrying capacity of certain existing 

mat and membrane materials . The work was carried on around the clocl< during the 

fall and winter of l942-1943 under the direction of James E. Watkins . The most 

prominent existing mat and membrane were known respectively as "bar and rod" and 
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11PBS, 11 the latter being used extensively by the Bri tish in Burma and India in the 

early stages of World War II . From these early tests emerged the pierced steel 

plank landing mat, followed by a succession of mats and membranes that are still 

being developed and improved; this work was the early forerunner of what was to 

become work for an entire branch in the Soils Division in the early 1960's. 

25. For a year or so (1943) a Geology Division shows on the WES organization 

charts under Dr. H. N. Fisk (deceased) at Louisiana State University . In subse

quent years it was transferred to the Mississippi River Commission as an off-post 

contract effort . A Geology Unit in the Soils Division is not shown again until 

1948. During the time interval between 1941 and 1948, however, significant advances 

were made in formulating the basic geologic history of the Lower Mississippi Allu

vial Valley. Dr . Fisk ' s comprehensive work on the valley, published by the 

Mississippi River Commissi on in 1944, and subsequent reports amply demonstrated 

the value of applying geologic pr i nciples to river engineering probl ems and laid 

the foundation for many of the geologic studies which were to come . 

Postwar Years 

26. In late 1946, Mr. Jervis left the WES and his duties were taken over by 

S. J. Johnson. In the early postwar years there was a fairly definite division of 

effort between Civil Works projects and projects related to military operations. 

Many of the Civil Works projects were naturally r elated to p roblems of the 

Mississippi River Commission and the Lower Mississippi Valley Division (LMVD) and 

were associated with flood- control structures along the Mississippi River and a 

series of major earth dams constructed on tributary streams , such as Sardis, 

Arkabutla, Enid, Grenada, Blakely Mountain, and other dams. Improvements in design 

methods , sampling procedures, field compaction processes, and other problem areas 

were made . Special note should be made of the devel opment of design and installa

t ion techniques for relief wells, and subdrain systems . Filter design criteria 

developed at WES during this period were an important contribution. 

27. When immediate construction of an H bomb plant became essential to the 

country's welfare in late 1950, the Du Pont Company was requested to construct it 

and in turn asked the CE to handle all foundation design investigations including 

exploration, geological, soil mechanics , and foundation engineering studies . 

Because the project was the largest single facility ever constructed, costing 

about l - l/2 billion dollars, Du Pont concluded that available private facilities 

could not accomplish the desired foundation engineering work in the limited time 

available, since construction started simultaneously with design. The OCE assigned 

technical direction and responsibility to the Soils Division, with S . J . Johnson in 

charge, ~dth instructions to utilize fully all facilities of the CE that might be 

required. 



28. The work was conducted on a crash basis and utilized geologists, soils 

engineers, drilling crews, geophysical e.xperts, and laboratory testing facilities 

of the WES. Drilling crevs and laboratory facilities from nwnerous districts of 

the CE were also used> including the facilities of the South Atlantic Division, 

which had the basic responsibility for the work, and i t s Charleston; Savannah, and 

Mobile Districts. Foundation problems were considerably more difficult than had 

been envisioned and required elaborate studies to evaluate the engineering sig

nificance of "sinks" in the area. These were investigated in detail for the first 

time on this project and their cause found to be subsurface solution of calcareous 

materials. This required extensive grouting beneath major structures of the plant, 

but it was possible to construct and use large sensitive structures without 

incident. 

29 . Dr . M. Juul Hvorslev was brought to WES from Harvard University in 1946 

to complete his classic work on subsurface exploration. He has been employed sub

sequently as a consultant to the Chief, Soils Division. In this capaci ty, he has 

provided technical assistance on a wide variety of projects. He is also responsible 

for the design and construction at WES of various field sampling and expl oration 

devices and the ~irst annular shear apparatus in this country and has made major 

contributions through research in shear strength and bearing capacity theory. 

30. Generally, the areas in the floodplain of the Mississippi River consist 

of a stratum of cohesive fine-grain material underlain by a massive sand formation. 

The characteristics of these sand formations have always been of importance in 

connection with the stability of riverbanks and the migration tendencies of the 

river. Knowledge of the in-place density of these sand strata was essential. Under 

the direction of T. B. Goode, a method of obtaining essentially undisturbed samples 

of a clean sand beneath the water tabl e was devel oped. J. K. Elliott, A. 0. Brownt 

and Decatur P. Jones received official recognition and a cash award for their 

contributions for the development of this important techni~ue . 

31. Underseepage investigations along the Mississi ppi River were carried on 

throughout the 1940's. C. I. Mansur was associated with the project in 1941 and 

became project engineer a few years later. In 1947, a committee on underseepage 

for the MRC was appointed under the chairmanship of W. J. Turnbull . This study was 

of material assistance in the WES design of underseepage facilities for the 

St. Louis District in the mid-1950's. The control measures included installation 

of over 2000 pressure relief wells . As part of the underseepage investigations, 

procedures for field permeability determinations and installation of pressure relief 

wells were developed and refined. 

32 . The observation of the behavior of completed structures received sig

nificant attention and installation of settlement plates> earth pressure cells, and 

hydrostatic pressure cells was made at a nwnber of dams both in the embankment 

proper and on outlet facilities and retaining walls. 
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33 . Most of the military work perfonned during this period was related to 

airfields . An extraordinary effort was required to keep design procedures for the 

entire flexible pavement structure current with the rapidly and ever-increasi ng 

size and weight of military aircraft . Major efforts were devoted to research in 

paving mix designs and in compaction procedures for base courses, subbases, and 

subgrades. In 1946, w. H. Larson joined the bituminous laboratory staff. The 

accumulation of moisture under pavements and the consequent potential deteri oration 

of base courses were of serious concern. A comprehensive field investigation of 

this phenomena was conducted under the direction of J . F. Redus and the findings 

added greatly to our store of knowledge. 

34. The comprehensive program on compaction equipment and procedures was 

probably the most complete such study ever made. The importance of the foot size 

and roller weight of sheepsfoot rollers was determined and the usefulness and im

portance of compaction with rubber- tired rollers was clearly established. This 

collective effort represents a landmark contribution to the knowl edge of soil com

paction. The behavior of vibratory rollers was also studied in a serious manner 

and the ground motion and dissipation of the induced forces were studied with their 

effect on compaction. W. R. Perret contributed significantly to the design of 

suitable instruments and in the analyses of data used in this type work. 

35 . A fundamental parameter governing the behavior of an airfield flexible 

pavement is the distribution of stress under a loaded wheel. One of the most 

comprehensive series of full-scale tests ever reported was made. Unifonn loads 

of varying magnitude were applied over various diameter circular areas and the re 

sulting pressures and deformations at depth were measured. The results of this 

study were a major contribution to our knowledge of stress distribution under 

loaded areas, and caused a general modification to accepted concepts of soil stress 

patterns. 

36. In 1948, a Geology Branch was establi shed in the Soils Division with 

R. J. LeBlanc in charge . Shortly thereafter he was succeeded by Dr. J . R. Schultz . 

The Geology Branch has since remained an important element of the Soils Division. 

Geological investigations in 1948 and in the immediately ensuing years consisted 

principally of specific site studies for dams, levees, and similar engineering works 

being built in the Lower ~ssissippi Valley. 

37 . An important facet of development in the Soils Division was the broaden

ing use of consulting boards during this period. From this time forward to the pres

ent, the use of boards and individual consultants has been found to be hi ghly prof

itable in the conduct of the Soils Division work. Further details in connection with 

consultants are shown in the section entitled ''Consultants and Consulting Boards." 

Period from the Korean War to 1957 

38. The WES sponsored an Anny reserve unit, the 434th Engineer Construction 
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BattaJ.ion, which i'IS.S called to active duty in August 1950 for duty in Korea . Per

sonnel belonging to this unit made up a cross section of WES personnel and a number 

of Soils Division personnel were involved. The effect of the Korean War was of 

course not nearly as serious as World War II. 

39 . In 1950, Keith Boyd transferred from the WES to the Bureau of Public 

Roads and was replaced by C. R. Foster as chief of the Flexible Pavement Branch . 

Mr . Foster directed the work of this Branch through a period of rapid changes and 

development in pavement design. 

40. The basic organization of the Soils Division remained fairly constant 

during the next several years except for a steady increase in the number of person

nel and size of the work program in each of the elements of the Division. Shortly 

after the termination of the Korean War , S . J . Johnson left the WES for employment 

with a private consulting firm and was replaced by W. G. Shockley as chief of the 

Embankment and Foundation Branch. C. I . Mansur served as chief of the Design and 

Analytical Section from 1946-1954 and became assistant chief of the Embankment and 

Foundation Branch in the latter part of 1954 . Mr . Ml.nsur left the WES in 1957 to 

serve as chief of the Geology and Materials Branch at the MRC. R. I. Kaufman, who 

came to the Soils Division in 1948 as a project engineer, succeeded Mr . Mansur as 

chief of the Design and Analytical Section in the latter part of 1954, and left 

the latter part of 1957 to become chief of the Geology and Materials Branch at the 

MRC . 

41. It is indicated in the main body of this History that the work of the 

WES gradually reached into broader f ields and in 1949 the administration of the WES 

was changed from the MRC to the OCE. This expansion continued as more and more 

work for other agencies continued. 

42 . The work for the Air Force was a major element in the Flexible Pavement 

Branch . In 1951, a program was initiated to eval uate the condition and load

carrying capability of over 100 airfi elds in overseas locations. This effort i'IS.S 

fairly continuous through 1956 and entailed an enormous amount of travel in 

Greenland, Europe, the Middle East, and North Africa . Of considerabl e importance 

in this work were the efforts of the Geol ogy Branch personnel who accompanied each 

evaluation team. As had been the case in the Mississippi Alluvial Valley since the 

early 1940's, extensive use was made of air photo interpretive techniques . Use of 

and refinements to these techniques were developed for the identification of land

forms, engineering soils, and constructi on material sites for the wide variety of 

climatic, topographic, and physiographic situations represented by the many over

seas locations . 

43 . The following noteworthy development occurred in the laboratory section 

of the Flexible Pavement Branch during the period 1955 to 1957- Under the direction 

of J. L. McRae, a so- called gyratory co~actor was developed in a basic study on 

bituminous concrete mixes. The idea of a hand gyratory compactor was obtained from 
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an engineer of the Texas High\>tay Department who had developed a hand-operated 

device . The machine was mechanized and testing procedures were devel oped to the 

extent that the equipment i s now used as an al ter nate t o the Marshall method of test 

and design of bituminous mixtures , particularly for t he heavy- duty pavements . This 

equipment and test procedures repr-esent a real br eakthrough in producing laboratory 

test specimens with physical characteristics more closely approxi mati ng those ob

tained in field compaction . The same may be true for soils; however, research 

studies have not yet been carried far enough to determine this . 

44 . In 1955, Dr. C. R. Kolb replaced Dr . J. R. Schultz , who had accepted a 

position elsewhere, as chief of the Geology Branch and the Branch was involved in 

vhat is now a major activity of the Mobility and Environmental Division . This 

activity had i ts start in the Soils Division with t he visit of Dr. Paul Siple and 

R. R. Philippe, OCE, who assisted in laying the groundwork for a project then 

known as Military Evaluation of Geographic Areas. This program dealt with efforts 

to define quantitatively the effects of pertinent aspects of terrain and climate 

on military operations. A. A. Maxwell was the first project engineer on this 

program, assisted by W. L. Mcinnis, J. R. Compton, and others. The major share of 

effort was expended by the Geology Branch where preliminary studies on quanti tati ve 

terrain parameters and desert terrain analogs by Drs. Kolb and J. R. Van Lopik were 

later supplemented by the work of Warren Grabau. The trafficability and area 

eval uati on work was carried on in the Soil s Division as the Army MObility Research 

Center from 1958 to 1962 with S. J. Knight as head. In 1963, it was converted to 

the MObility and Environmental Division headed by W. G . Shockley. 

45. In 1957, Messrs. Foster and Shockley are shown as assistant chiefs 

of the Soils Division, with Mr. Shockley having a dual assignment as chief of 

the Emban.lonent and Foundation Branch, and A. A. Maxwell as chief of the Flexibl e 

Pavement Branch. 

The Past Decade 

46 . The rate of diversification of work in the Soils Division over the last 

decade has been very rapid. For this reason, the story of the Soils Division cannot 

be continued in chronological order. Instead, the missions and responsibilities of 

the various elements of the Division, as currently constituted, will be reviewed in 

an effort to present a reasonably complete picture of the growth during these years. 

47. The increase in the scope of activities of the Soils Division was not 

really a planned occurrence nor did it begin with any particular event or change. 

of policy. As new problems arose, new facilities and techniques were established 

to provide answers to certain problems; and as facili ties, personnel, and know-how 

increased, the clients of the Division also increased. In fact, the point has been 

approached over the last few years where work assignments from the CE and other 
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governmental agencies are making it extremel y difficult to continue to increase 

capabilities rapidly enough to keep abreast with work assignments. 

48. As indicated earlier, W. J. Turnbull has continued as chief of the 

Soils Division to the present time , wi th A. A. Maxwell becoming assistant chief in 

1964. In 1965, S . J. J ohnson returned to the Soils Division as special assistant 

to Mr. Turnbull . 

Embankment and Foundation Branch 

49. The Embankment and Foundation Branch, under the direction of J . R. 

Compton, is the oldest branch in the Soils Division. Almost all of the work 

assigned to this Branch is related to responsibiliti es of the CE with respect to 

Civil Works activities . Thi s Branch operates a large, well- equipped soils testing 

laboratory whi ch not only serves the need of all in-house projects at the WES but 

is also the Division Laboratory for the Lower 1~ssissippi Valley Di vision. Acting 

as the Division Laboratory, it serves the needs of the St . Louis, Memphis, 

Vicksburg, and New Orleans Districts . The fulfillment of these responsibilities 

required a significant expansion in facili t i es . Also, positive steps were taken to 

incorporate automatic controls on all test equipment where such was feasible to 

permit the conduct of a larger number of tests with a minimum increase in personnel. 

Advantage was also taken of automatic data recording and processing equipment and 

techniques. 

50. A Soils Research Laboratory has been established. New and improved 

soil testing equipment and testing techniques will be examined in this laboratory 

and evaluated for their worth in characterizing soil properties. Examples of 

such equipment are the annular shear and plane- strain shear tests . In addition to 

research activities, the more unusual and complex testing in connection with current 

pr ojects will be examined in this laboratory. 

51 . The Civil Works Directorate of the OCE supports a continuing program of 

projects entitled "Engineering Studies" which provides a continual updating of many 

facilit i es in the soil mechanics f i eld that have to do with Civil Works activities. 

For example, standard test procedures were establi shed for use by all division 

laboratories, improved methods of foundation and slope designs are examined, and 

design manuals are revised or rewritten to take advantage of newly acquired 

knowledge . 

52. For a number of years personnel of this Branch have been supporting the 

Nuclear Cratering Group (NCG), a CE agency vrhose interest lies in the peaceful use 

of atomic energy in such fields, for example, as nuclear excavations . Tbe predic

tion of engineering properties of nuclear craters and in particular the stability 

of cratered slopes poses many chall enging problems. Because excavation by nuclear 

means will probably be more economical in rock than in other media, an interest in 

rock mechanics naturally followed. The application of f inite element techniques 

for assessing the stress distribution in rock slopes was found to be of considerable 
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value . Capabilities in the fiel d of rock mechanics are rapidly increasi ng with a 

full section devoted to the studies . 

53 . A group of design engineers within the Branch headed by w. c. 
Sherman, Jr . , frequently render assi stance to the LMVD on foundation and other 

problems associated with locks, dams , levees, etc. This assistance has included 

t he conduct and analysis of major pil e load test programs such as the Morganza and 

Ol d River Control Structures and i nstrumentation of U- frame l ock structures such as 

Port Allen and Ol d River Locks, the data from vrhich have been of material assistance 

to other offices designing similar structures . 

54 . The Inspection and Exploration Section, formerly under T. B. Goode 

(retired) and now under A. L. Mathews, bas broad capabiliti es in subsurface i nvesti

gations and field testing in rock and soil media, has developed many special sam

pling devices, and has utilized the most advanced equipment availabl e, such as the 

borehol e TV camera. Many thousands of feet of borings have been made at the Nevada 

Test Stati on in support of the NCG activities and the Atomic Energy Commission. 

Support has been given to the Air Force in connection with their HEST series of 

tests and to other agencies as required . 

Flexible Pavement Branch 

55 . The Flexible Pavement Branch, under the direction of R. G. Ahlvin, is 

the second oldest branch in the Soils Division and was establi shed in the early 

days of World War II to meet an urgent need for the development of airfield pave

ment design methods . This Branch still has the responsi bility of continuall y 

updating design manuals and guide speci fications relating to all phases of flexible 

pavement construction for both the Air Force and the Army. A design capability 

is maintained extending to the heaviest loadings, and covering not only conven

tional flexible pavements, but also landing mat surfaced and unsurfaced areas as 

well . 

56. Two continuing investigati onal programs are in progress: one program 

financed by the Mil itary Construction Directorate of OCE and the other program 

financed by the Air Force, and both are directed toward problems related to air

field design and construction . These programs supplement each other and are 

usually reviewed at the same time by a group of consultants who provide valuable 

guidance to approaches to the solution of problems and elimination of duplication 

of effort. 

57 . In recent year s there has been l i ttle or no requirement for the construc

tion of new airfield faci lities; hence problems are occurring more frequently i n 

the field of maintenance rather than design or construction techniques and investi

gational pr ograms have been directed accordingly. Assistance is provided frequently 

to both the Air Force and the Army in the evaluation of existing airfield pavements 

in order to provide information necessary to plan major maintenance or recon

struction progr ams . A. H. Joseph and p , J, Vedros, who were key personnel in 
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the evaluation of over 100 airfiel ds over seas> are still responsible for this phase 

of activity. L. M. Womack drew many assignments that involved troubleshooting and 

assistance to the Air Force on pavement problems . He transferred to the Air For ce 

Weapons Laboratory (AFWL) in 1967 . 
58. The ever- increasing size and weight of both military and civilian air

craft have posed a continuing problem in rega1~ to the design of the pavement on 

which they operate . It is not difficult to conjecture that an aircraft could be 

built which could grossly overload all existing landing facilities and thus would 

have nowhere to operate from . The logical procedure is to determine what landing 

gear configuration is required to permit a plane of a given weight to operate on 

a given surface . This concept is general in that it is not restricted to high

type performance found at major airports but also covers the operation of air

craft on unsurfaced ground areas as are found in the theater of operations (TO) 

where military aircraft are required to operate from the most primitive of f l ight 

strips . It was determined that the basic concepts applicable to flexibl e pave

ments could be extended to the operation of aircraft on unsurfaced or expedient 

(landing mat, membrane) surfaced areas and furni sh valuable information for the 

design of appropriate landing gear . R. G. Ahlvin, D. N. Brown , D. M. Ladd, and 

H. H. Ulery, Jr . , were instrumental in developing these techniques which have come 

to be termed the "flotation requirements" of aircraft . Specific use of this ap

proach was made in the design of a landing gear for the gigantic C5A military air

craft now under construction . A mock-up of the proposed gear consisting of 12 

wheels on each main gear was constructed and full- scale tests made on both unsur 

faced and paved areas . 

59. The validation of many specifications for pavements, base courses, 

landing mats, etc . , requires actual traffic testing under full- scale wheel loads . 

Thi s need has been met by the establ ishment of a Field Test Section within the 

Flexible Pavement Branch . The design and construction of such test sections re

quire unusual :lr..no'l-r- how . To design a pavement or base course that will ensure failure 

with application of a reasonable amount of traffic is much more difficult than to 

prepare a design which will ensure that no failure occurs and failures are neces 

sary in this type work in order to establish performance limits . C. D. Burns, 

with the able assistance of J . E. Watkins and Miller Mathews, has taken a major 

part in the development of test section designs . The Field Test Section, in addi

tion to performing al1 field t esting required of the Flexible Pavement Branch, also 

designs and performs field tests on landing mats and other surfaces in support of 

the Expedient Surfaces Branch discussed subsequently . 

Geology Branch 

60 . The Geology Branch under the direction of Dr . C. R. Kolb has never been 

large numerically; however, the Branch is staffed with individuals well qualified 

in a 1vide variety of geologic discipli nes . With four Ph . D.' s , the Branch has a 
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h i gher percentage of advanced degrees than any other branch at WES . 

61. Initially, the work of the Branch was confined to probl ems associated 

with construction in the Alluvial Valley of the Mississippi River. The work of 

Dr . Fisk in the 1940's in the alluvial valley has been supplemented since that t ime 

by detailed mapping of the alluvial environments of depositi on and their associ ated 

engineering soils types. The documentati on of the meanderings of the Mississippi 

River in the recent geologic past is perhaps the best of any such stream in the 

world and, as such, of considerable value in WES potamology and revetment studies . 

62 . Of particular importance has been work done in the l ate 1950 ' s and early 

1960 ' s by Drs . Kolb, Van Lopik, and R . T. Saucier on the deltaic plain of the 

Mississippi . A series of comprehensive reports on the deltaic environments of dep

osi tion have become standard references f or investigations of del tas and the in

fluence of deltaic soils on engineering projects. A current by-product of these 

studies is their value in a project designed to locate construction material and 

building sites in the Mekong Delta . 

63. The geology Branch has cooperated with LMVD on numerous projects in

volving s~bsurface conditions encountered in connection with the siting and con

struction of locks, dams, levees, pumping plants, and other engineering structures . 

Among the more comprehensive of these projects which deserve speci al mention are 

the investigation of Mississippi River diversion by the Atchafalaya River, the dis

tribution of engineering soils bordering the Mississippi River from Donaldsonville , 

La. , to the Gulf, groundwater in the alluvium of the Lower Mississippi Valley, and 

the recently completed geological investigation of the Texas Water Project area . 

64. In 1964, a sedimentation laboratory was established in the Branch under 

the direction of Dr . Ellis Krinitzsky with the objective of studying the effects of 

depositional environments and postdepositional changes in sediments on their 

strength properties . His recent work in the utilization of X- radiography tech

niques offers a new and valuable i nsight into the structural fabric of soils and 

rock and a means to significantly refine evaluation of their engineering properties . 

65 . A sizable portion of the Branch effort is concerned with quantitative 

terrain studies being directed by John Shamburger as a support to the Mobility and 

Environmental Division. An equally sizable Branch effort is being expended in the 

field of rock mechanics under the direction of W. B. Steinriede, Jr . Support is 

provided to the NCG in preshot and postshot studies of the effect of nuclear cra

tering on rock fracturing and the stability of rock slopes . The Branch possesses 

two borehol e cameras, whi ch are 'fridely used in such studies, and significant ad

vances have been made in statistically relating borehole camera data to joint 

phenomenology. Contributions have been made in this area by Dr . Richard Lutton 

in his work on cratered slopes, slopes in mini ng excavations, naturally occurring 

rock slopes, and blasting phenomena . 
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Soil Dynamics Branch 

66. The Soil Dynamics Branch, under the direction of R. W. Cunny, was estab

lished in 1963. This Branch was drawn from an element in the Flexible Pavement 

Branch which was involved in the devel opment of procedures for predicting resonant 

frequency and displacement response of radar tower foundati ons, and an element from 

the Embankment and Foundati on Branch which was engaged in the study of the response 

of soil and soil structure system to impulse loads like those produced by nuclear 

airblast . In 1965, a third element was added w·hich now has responsibility for 

fundamental ground motion studies and study of earth- -.and rock- fill dams under 

earthquake loading . Lyman Heller as section chief i s in general charge of this 

effort. 

67 . Histori cally, soil tests were of a static nature and most soil problems 

were related to the action of more or less stati c forces. This changed with the 

advent of the space age and atomic energy and knowledge of the performance of 

soils under dynamic loads became essential . Among the first problems was the sta

bility of foundations of structures such as radar towers and instrument calibration 

~acilities where an absolute minimum amount of motion or deflection could be toler

ated. Permissible motion in matly cases was so small as to be well within the limits 

of the elastic behavior of the foundat i on materials . The initial criteria for the 

NIKE ZEUS radar towers contained l imitations on deflection, resonant frequency, 

and damping. Such criteria require information on the characteristics of the 

force input and the elastic moduli of the ~oundation . Any solution must, of course, 

consider the combined behavior of the tovrer and the foundation . 

68. Comprehensive test programs 1-rere initiated to establish the behavior of 

soils under oscillating forces and the relation of this behavior to the elastic 

moduli of the ~oundation soils . Load deflection characteri stics could be obtained 

directly by simply subjecting slab ~oundations to oscillating forces; however, the 

determination of el astic constants by independent means 1-ras a difficult problem. 

Techniques developed by the Shell Oil Company for the nondestructive testing of 

flexible pavements were modified and adopted for use on soils as well as pavements. 

These techniques permitted determinati on of elastic properties by two independent 

methods; one method involving load deflection characteristics and the other method 

involving a measurement of the velocity of wave propagation in the foundation mate

rial s . Based on the results from the in-house test program and the work of others, 

a design manual vTas prepared on slab foundations subjected to dynamic loads . Op

portunities arose whereby Soils Divi.sion personnel had an opportunity to perform a 

field investigation at a construction site to provide input to the foundation de

sign, and then to instrument and monitor the behavior of the tower after construc

tion in order to check the design procedures . The field investigative techniques 

developed for determination of in situ foundation properties are nm-r being used at 

all potential installation sites ~or the new air defense Sentinel System. 
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A. A. Maxwell, Z. B. Fry, Jr., and R. F . Ballard, Jr . , have contributed signifi

cantly to this work. 

69. Once a capability had been establ ished for work in this area, other 

applications rapidly occurred. Measurements were made of the launch systems at 

Cape Canaveral to determine the behavior of these stands during the firing of an 

operation vehicle and also the propagation of the ground motion to outlying areas 

was observed . Methods were developed to estimate ground motion to be expected 

from future firings of much larger vehicles. Motion of the gi ganti c test stands 

planned for the National Aeronautics and Space Administration (NASA) test facili ty 

in Mississippi was of concern and the Soils Division participated in a complex 

test program in whi~h test pilings were subjected to a combination of static and 

oscillating forces . Later, numerous piles to be used for the structure foundati on 

were instrumented with strain gages and after completion of the structure, the 

moti on of the structure has been monitored during test firing and the behavior of 

the pi le foundation under these dynamic loads observed. 

70. An entirely different type of ground motion occurs as a result of ex

plosions of nuclear devices . The characteristics and effect of these shock waves 

in impulse loads i n the ground were of obvious interest . The Nuclear Weapons 

Effects Division (NWED) at WES has for a number of years rendered support to the 

Defense Atomic Support Agency (DASA) , the Air Force, and the Atomic Energy Com

mission (AEC) in dealing with shock phen0mena . The Soil Dynamics Branch of the 

Soils Division has in turn supported NWED in their efforts for determination of 

the behavior of soil and soil structure systems under i mpulse l oads of very large 

magnitude . Through contract and in- house effort, laboratory equi pment has been 

designed and constructed for the testing of undisturbed and remolded soil speci

mens subjected to impulse loads . The results of such tests provide what is perhaps 

now the most reliable measure of the behavior of particular soils under specified 

loading conditions and are used in computer programs established for the prediction 

of shock effects and ground motion . J . G. Jackson and L. Schindler have made major 

contri butions in this problem area . In addition to studies relating to propagation 

of impulse loads in soil media, major work has been done on the effect of large

magnitude single-pulse loads on footings founded both on and in cohesionless and 

cohesi ve soils and an excellent understanding has been obtained of this phenomena. 

P. F. Hadala has made significant contributions to this \'lork . 

ExPedient Surfaces Branch 

71 . As mentioned earlier, the Soils Division was involved wi th testi ng of 

landing mat and membranes in the early days of World War II on a relati vely small 

scale . The pr oducts available at that time were designed for expedient- type air

field surfacing and f or beach operati ons . At a later date, the responsibility for 

expedient surfacing was formalized and the development of suitable items ivas 

assigned to the MObility Equipment Research and Development Center (MERDC), 
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Fort Belvoir, Virginia . It soon became evident that the behavior of the surfacing 

and the soil was so interdependent that they could not be studied separately. The 

responsibility for the development of expedient surfacing was then transferred to 

WES in about 1958. Only a few of the engineers associated with this project at 

MERDC actually transferred to WES with the transfer of the mission; presently the 

only one remaining is G. R. Kozan . Among these was Bruce Spangler who was placed 

in charge of this work at WES . Mr . Spangler remained at WES for only one year and 

returned to MERDC; however, during this period he was successful in establishing 

an efficient organization for this rather unusual type of work and in making 

available his knowledge on this subject . W. L. Mcinnis succeeded Mr. Spangler 

as chief of what is now the Expedient Surfaces Branch . The mission of this Branch 

is primarily to develop landing mats, wate~~roof and dustproof membrane surfacing, 

and soil stabilization additives and techniques for use by troops in the TO. 

72. Initially, the desi gn of a new product would be completed in-house and 

sufficient quantities procured for engineer tests at WES , results reported~ and 

when superior items were disclosed, larger quantities would be procured by other 

agencies for full - scale service tests by troop units . This work was funded by the 

CE out of R&D fUnds . In 1962, with the establishment of the Army Materiel Connnand 

(AMC), the responsibility for the development of items for troop use changed from 

the CE to the AMC. The WES has continued to conduct this project for AM:: as was 

formerly done for the CE. The assistance of industry is obtained by means of de

velopmental contracts . Also~ some manufacturers develop products with their own 

resources and submit them to WES for tests and evaluation. 

73 . Currently, one membrane~ developed under the supervision of S . G. 

Tucker, has been standardized and is an item of Army supply. Landing mats have 

encountered the same problem as airfield pavements in that what was good yesterday 

is not adequate today because of increasing aircraft weight. Mat development was 

under the direction of Robert Turner, who after retirement has been succeeded by 

H. L . Green. Steel and/or aluminum mats available today are many times better than 

the last type of mat to be standardized, the M8; however, none of these have been 

made a standard item because there is almost at all times a better mat that will be 

available in the foreseeabl e future. Although none of the mats developed in-house 

or by industry (other than the MB mat) have been made Army standards, their perform

ance is so superior to older products that vast quantities have been purchased on 

a special basis for use in Vietnam. 

Vietnam-Related Activities 

74 . Activities in Vietnam have raised many problems in the field of military 

engineering and WES has been called on numerous times for work on some crash pro

gram to help solve an innnediate requirement in the TO . Many of these problems are 
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. 
directly related to the ~rejects assi gned to the Expedient Surfaces Branch and the 

Flexible Pavement Branch and these groups of engineers have worked on a number of 

these crash programs. One of the first such problems was the control o~ dust in 

Vietnam. The development of more efficient dust control measures was a must because 

of the excessive damage bei ng caused to jet aircraft engines by dust . An i mmediate 

in- house program was started and indust ry and other research organizat ions wer e 

contacted for any contribution they could make to sol ut ion of thi s urgent problem. 

Their response was all that could be asked for and during the next 12 to 15 months 

approximatel y 300 products were tested for their dust control potential. Thi s work 

was under the direction of G. R. Kazan ably assisted by W. H. Larson, chi ef of 

the bituminous laboratory; and through a series of screening tests, small-scale 

laboratory tests, and full- scale field tests, improved products were identified and 

better products than had been available were procured and furnished to field 

troops . This Branch has assisted with a number of other Vietnam- related probl ems 

of a classified nature and has on several occasions sent engineers to Vietnam to 

assist with particular problems involving dust control, soil stabilization, and the 

use of landing mats and membranes for airfield surfacing . 

75 . Also assigned to the Expedient Surfaces Branch are research and devel op

ment projects concer ned with control of soil erosion and dust resulting from rocket 

and missile launchings, downwash impingement from helicopters and V/STOL aerial 

vehicles, and exhaust blast from jet engine aircraft . I t was in support of these 

studies that the Surface Blast Effects facility was developed. Under the direction 

of G. W. Leese, the facility is used for evaluating the soil erosion control ~oten

tial of materials and control methods by subjecting them to actual exhaust bl asts 

characteristic of rockets and jet engines and the downwash of ducted fans and 

helicopters. 

76 . The Flexible Pavement Branch has also made major contributions in solving 

Vietnam-related problems. W. B. Fenwick has been project engineer on several crash 

programs concerned with the development of revetments or protection of Army ai r 

craft, troop shelters, and others. He also served on several occasi ons as civilian 

technical adviser to engineer troop units in the field, receiving training in field 

construction techniques and procedures . 

Today ' s Organization 

77 . The Soils Division, as constituted today, is represented by fig . VI-1 . 

A comparison of this organizati on chart with the one in the main text for the year 

1937, gives some concept of the changes that have taken pl ace over a period of more 

than 30 years . The budgeted in- house work of the Soils Division for FY 1968 was 

almost eight million dollars . It is expected to remain at or slightl y below this 

level for the next several years . Personnel of the Soil s Division in FY 1968 was 

upward of 200, 
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Appendix VII 

CONCRETE DIVISION 

l. The Concrete Division was established in 1946 as the Concrete Research 

Division and located at the Clinton Suboffice, later designated the Jackson In

stallation, in temporary quarters made available by the termination at that site 

of a prisoner-of-war camp . It was believed by some, at the time, that this local

ity would at a future date be the site of the entire Waterways Experiment Station 

(WES), it having been noted that it had long-term advantages by reason of includ

ing more land, having better access to utilities, having a railroad sidi ng, and 

being near Jackson, Mississippi. It had the immediate advantage of having buildings 

that could be and were readily converted into temporary housing for civilian 

employees . 

2. The establishment of the Division represented the culmination of efforts 

by various individuals, especially Mr . Byram W. Steele of the Engineering Division , 

Directorate of Civil Works, Office, Chief of Engineers (OCE), to cause the Corps of 

Engineers to establish a central concrete research and development installation. 

Mr. Steele, who had been Chief Engineer for Dams at the U. S. Bureau of Reclamation 

(USBR) in Denver, Colorado, during the Boulder Canyon Project and who supplied the 

groundwork for the USBR Concrete Manual, became associated with the OCE in 1937. In 

a very real sense, Mr . Steele may be regarded as the "father" of the Concrete 

Division . 

3. However, the activities that culminated in 1946 with the establishment of 

the Concrete Division had their origin in the undertaking by the Corps of its major 

construction projects in the Mississippi Valley and its study of the Passamaquoddy 

Tidal Power Project. Mr. Charles E. Wuerpel first became associated with concrete 

construction by the Corps of Engineers in 1928 in connection with the design and 

construction of the ~onnet Carre Spillway in the New Orleans District. He was later 

active in the St. Louis District and sometime later set up a concrete laboratory at 

Eastport, Maine, for work in connection with the Passamaquoddy Tidal Power Project. 

In December 1936, with the termination of the concrete research work at Eastport, 

a concrete laboratory was established at the U. S . Military Academy at West Point 

under Mr . Wuerpel's direction. To that enterprise he brought Herbert K. Cook, who 

had been associated with him at Eastport, and Thomas B. Kennedy, who had been 

associated with him at Alton, Illinois. 

Central Concrete Laboratory (North Atlantic Di vision) 

4. I n 1938, Messrs . Steele and Wuerpel planned an exhaustive investigation of 

the role of cement variation on the durability of concrete, which was begun in 1939 

by the Central Concrete Laboratory of the North Atlantic Division at West Point. It 
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was at this moment that the Corps of Engineers may be said to have begun its activ

ities in Corps-wide concrete research . Shortly thereafter, additional studies of 

air entrainment in concrete and of alkali-aggregate reaction were undertaken. In 

order to properly pursue these studies, chemists, engineers, and a petrographer 

were employed . Among them were Mr . Albert D. Wei ner, who is at present Chief of 

Foundations and Materials for the North Atlantic Division; Mr. Morris R. Smith, who 

retired from a position as Assistant Chief, Concrete Branch, Engineering Division, 

Civil Works, OCE, a few years ago; BG Howard Eggleston, CE (reti red), now Managing 

Directo'r, National Slag Association; Mr. E. C. Shuman, now Professor of Building 

Technology, Pennsylvania State University; and Mr. E. P . Rexford (deceased), the 

Corps of Engineers first petrographer; as well as Herbert K. Cook, Thomas B. Kenne~, 

and 'Bryant Mather . The program permitted and required a continuation and expansion 

of the outdoor exposure test facilities that had been prepared at Treat Island, 

Cobscook Bay, Maine, for the 1 Q.uoddy Project concrete research and the construction 

of additional facilities at Salt Run, St. Augusti ne, Florida, both of which are still 

in use by the Concrete Division. 

5. Shortly after the attack on Pearl Harbor; it became desirable to move the 

Central Concrete Laboratory off the grounds of the U. S. Military Academy. In March 

1942, it was reestablished in Mt. Vernon, New York, where it operated until July 

1946. During World War II, by arrangement with the National Bureau of Standards, it 

carried out sampling, inspection, and testing of all portland cement manufactured in 

New York and New England for use in projects of the U. S. Government, both in the 

United States and overseas. It also conducted, in cooperation with the Ohio River 

Division Laboratory, the initial research and development work on membrane- forming 

compounds for curing concrete, espe.cially military airfield pavements. As World 

War II drew to a close, it began studies of aggregates and concrete for postwar 

civil v1orks construction, especially for flood control. At the time the move f'rom 

Mt. Vernon to Mississippi was made, tests were in progress in connection with aggre 

gate and concrete studies for the Whitney Dam, Texas , and other projects. 

Beginnings 

6. The arrangements at the Clinton Suboffice for receipt and accommodation of 

staff and equipment were made by Thomas B. Kennedy; the final arrangements to evacu

ate the facilities at Mt. Vernon were made by Bryant Mather; the day-to- day operation 

of the Concrete Research Division was supervised by Herbert K. Cook . All members of 

the staff of the Central Concrete Laboratory were offered the opportunity to transfer 

to WES, but only a rather small nun\ber did . In addition to Messrs. Wuerpel, Cook, 

Kenne~, and Mather, others who transferred were Rembert L. Curry, Rose Harrell, and 

Katharine Mather, who are still members of the staff, and Frank Cuddy, Louis Moyd, 
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Rhoda Klein, Ambrose Storch, and Warrington G. Mitchell, who served for varying 

lengths of t i me after the transfer but then moved on . 

Organizational Evolution 

7. The first published organization chart (l July 1946), fig . VII- 1, shows 

3 branches and 11 sections--more than have exi sted at any time since then . 

CONCRETE RESEARCH DIV ISION 

c. E. Wuerpel 
H. K. Cook 

1 
I I I 

CONCRET E BRANCH CEMENT & MEMBRANE SPECIAL INVESTIGATIONS 8: 

l T . 
BRANCH REPORTS BRANCH 

B. Kennedy R. L. Curry B. Mather 
CONCRETE SECTION 

CHEMISTRY SECTION GEOLOGY 8: MICROSCOPY 
SECTION W. G. Mitchell M. Vaquer L. Moyd AGGREGATE TESTING SECTION PHYSICAL TEST SECT ION 

R. F . Klein THERMAL RESEARCH 
Vacant SECTION 

CORE DRI L LING SECTION Vacant 
A. Storch ELECTRONICS & 

MODEL MAKING 8: EQUIPMENT FIELD DURABILI TY SECTION 
MAINTENANCE SECTION Vacant 

Vacant REPRODUCT ION SECTION 

F . J. Cuddy 
REPORTS DATA 8: RECORDS 

SECTION 

Vacant 

Fig . VII-l 

8 . Ey January 1947, there had been a reorganization that eliminated the 

Cement and Membrane Branch, changed the name of the Concrete Branch to Physical Test 

Branch, and reduced the number of sections from ll to 5 . This form of organization 

(shown below) continued, with relativelY minor changes to the present time . 

CPNCRET.E RESEARCH DIVISION 

Office of Division Chief: Charles E. Wuerpel, Herbert K. Cook~ Rose M. 
Cifardi, Dorothy L. Madole 

Physical Test Branch: Thorr~s B. Kennedy, Annette C. Harris 

Mixture Design Section: Stanley M. Hart, William 0 . Tynes, Frank H. 
Cooper, S . D. Ray, James Patton, John Cage 

Aggregate Testing Section : Rembert L. Curry, Rhoda F. Klein , 
Claude T . Buel 

Special Investigations Branch: Bryant Mather, Olivette C. Phillips 

Petrography Section: Louis Moyd , Katharine Mather 

Thermal Research and Chemistry Section: Miguel Vacquer, Edwin J . 
Callan, Luther K. Farrior 

Field Durability Section: Montford H. Peabody, Douglas Small 
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9. By July 1947, Mr . Wuerpel had taken extended leave of absence from the 

Corps of Engineers to begin an association with the Inter-American Construction 

Company, a division of the World-Wide Development Corporation, that undertook 

activities for the government of Argentina . During his absence, Mr. Cook was Acting 

Chief. Upon Mr . Wuerpel's return to the United States, he was associated bri efly 

with the OCE, and later with the Marquette Cement Manufacturing Company, from which 

he retired as Vice-President in 1966. Re now lives in Portugal. With Mr. Cook's 

assumpti on of duties as Division Chief, the title of Assistant Chief was dropped, 

and a new administrative section, first designated Office Engineer Section, was 

organized. In July 1947, the Offi ce Engineer was E. 0 . Schultz; he was succeeded 

by WilliamS . Gardner, Jr. (now with USAID in Tegucigalpa, Honduras , CA), then by 

John H. Barnett, In 1952, the section name was changed to Administrative Section, 

and it was headed successively by J'ames A. Harris , James E. Todd, and since 

Mr . Todd's retirement in 196o, by Oscar F. Wilks, Jr . 

10. The Physical Test Branch remained under the direction of Thomas B. 

Xennedy from the time of its establishment until Mr. Kennedy became Division Chief 

in 1954, at which time Mr . James M. Polatty assumed duties as its Chi ef . The name 

changed briefly back to Concrete Branch and now is Engineering Mechanics Branch . 

11. The Special Investigations Branch remained under the direction of Bryant 

Mather from the time of its establishment until Mr. Mather became Division Chief in 

1966, at which time he was succeeded by Mr . Renni e V. Tye, Jr. The name was changed 

to Engineering Sciences Branch in 1964. 
12. The subdivision of the work of the Division between the branches and into 

and among sections has varied with the nature and amount of the work and with the 

availability of staff having managerial ability to function as Section Chiefs . The 

present arrangement indicated bel ow reflects the current circumstances. 

CONCRETE DIVISION 

Off ice of Division Chief: Bryant Mather, Rose C. Harrell 

Administrative Section: Oscar F. Wilks , Jr . 

Engineering Mechanics Branch: James M. Polatty 

Concrete and Rock Properties Section: William 0 . Tynes 

Materials Properties Secti on: Rembert L. Curry 

Grouting Section: Ral~b A. Bendinelli 

Engineering Physics Section: Billy R. Sullivan 

Structures Section: Helmut G. Geymayer 

Engineering Sciences Branch: Rennie V. Tye, Jr. 

Petrography and X-Ray Section: Katharine Mather 

Chemistry and Plastics Section: Leonard Pepper 

Thermal Research and Durability Section: Ernest E. McCoy, Jr . 

Cement and Pozzolan Test Section: William G. Miller 
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The five sections now making up the operating elements of the Engineering Mechanics 

Branch may be traced, developmentally, from the two that existed in January 1947 as 

follows: The Aggregate Test Section, headed in 1947 by R. L. Curry, is now the 

Materials Properties Section, still headed by R. L. Curry. The Mixture Design Sec

tion, which in 1947 included W. 0. Tynes, is now the Concrete and Rock Properties 

Section, headed by Mr. Tynes. In 1948, Mr. Cecil H. Willetts transferred from the 

Tulsa District and became chief of that section; i n 1953, the section was divided 

into two sections, one retaining the title Mixture Design under Walter 0. Crawley, 

the other designated Aggregate Manufacturing and Processing under Edwin A. Spuehler. 

Mr. Willetts became Assistant Branch Chief under Mr. Kennedy. In 1955, Mr- Spuehler 

returned to field construction work, and the two sections were merged under W. 0. 

Crawley. In 1955, Mr- Crawley returned to field construction, and the section, 

redesignated General Investigations, came under the supervision of Mr- Tynes . In 

1966, the activities relating to grouting were split off as the Grouting Section, 

under Mr. Ralph A. Bendinelli . The name was changed to Grouting and Engineering 

Physics, and in 1967 the Engineering Physics work formed the basis for the organi

zation of the Engineering Physics Section, under Mr. Billy R. Sullivan. In 1963, 
Dr . Eugene F. Smith, who had been associated with contract work under the direction 

of the Division conducted at the University of Texas, joined the staff as Assistant 

to the Division Chief, Mr. Kennedy, with responsibilities in the structures field. 

In 196~, the Structures Section was organized. within the Engineering Mechanics Branch 

under Dr . Smith. When Dr. Smith transferred in 1966, the work came under the direc

tion of Dr. H. G. Geymayer . 

13 . In the Special Investigations Branch there has been somewhat less organi

zational adjustment with time. During much of the period that Mr . Willetts served 

as Assistant Chief of the Physical Test Branch, Mr. R. V. T,ye served as Assistant 

Chief of the Special Investigations Branch . In 1955, Mr. Tye resigned to become 

associated with Tecon Construction Company, where he served in various capacities, 

including Vice-President, in various parts of the world. In 1965, he returned to 

the staff as Assistant Chief of the Engineering Sciences Branch and became i ts Chief 

in 1966. Mrs. Katharine Mather became Chief of the Petrography Section in 1948, 
following the resignation of Mr. Moyd, who became a consulting mineralogist and who 

is now Chief Curator of the Canadian National Mineral Collection in Ottawa. Later, 

this section was designated, for greater accuracy, the Petrography and X-Ray Section . 

Mr. J . C. Woosley became Chief of the Chemistry Section in 1948 and was followed in 

1949 by Mr . Leonard Pepper. Effective 16 February 1968, the Chemistry Section was 

designated Chemistry and Plastics Section to recognize the growing role of plastics 

and resins in the program of the Concrete Division. The Thermal Research part of 

the Thermal Research and Chemistry Section and the Field Durabil ity Section were 

combined in 1948 as Thermal Research and Field Durability, with Edwin J . Callan 

as Chief. In 1952, when Mr. Callan joined the Air Force Laboratories at 
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Wright-Patterson Air Force Base, where he still is, the work came under the direction 

of Mr . E . E. McCoy, Jr. Later the word "Field" was dropped from the title . The 

Cement and Pozzolan Test Section was created in 1966 under the direction of 

Mr. William G. Miller to assume the duties assigned WES by OCE in connection with 

the termination of activity by the National Bureau of Standards in the field of 

cement testing . 

Military Personnel 

14 . The Concrete Division was composed exclusively of civilian employees 

until 1962, when the first of a series of enlisted men was assigned. On the organi

zation chart for 1 January 1963 are shown a Physical Science Assistant (S&E) (908) 

E-4, Howard Sugiuchi, a physicist; and a Civil Engineering Assistant (S&E) (509) E-3, 

George Hoff . Mr . Sugiuchi and Mr. Hoff both accepted employment with the Division 

as civilian professional employees upon completion of their military service . 

Mr. Sugiuchi, first as an enlisted man and later as a civilian staff member, pio

neered the work in the field of dynamic testing of materials that later formed the 

basis for the establishment of the Engineering Physics Section of the Engineering 

Mechanics Branch . Mr. Hoff, first as an enlisted man and later as a civilian staff 

member, pioneered and continues as project leader for the extensive work on shock

mitigating backpacking materials . In the years following the initiation of the 

assignment of enlisted men to technical staff duties with the Division, a large 

amount of valuable and useful work has been accomplished by and under the direction 

of these men . Most have been offered professional appointment as civilian staff 

members on completion of their military service; most of those offered such appoint

ment have accepted . 

15. In 1962, lLT Delbert E . Day, CE, was assigned as the first military 

assistant (officer) in the Division. Dr. Day, who had received a Ph. D. from Penn 

State in ceramics, was a member of the faculty in ceramic engineering at the Univer

sity of Missouri at Rolla when he was ordered to active duty . During his service 

with the Division, he was a member of the staff of the Petrography and X-Ray Section. 

Among the outstanding research studies he conducted was an early application, the 

first in cement chemistry, of the technique of establishing the coordination number 

of ions by wavelength of emitted X-rays . This work was reported to the Mississippi 

Academy of Sciences in April 1963 and to the Highway Research Board in January 1964 . 

A report was published in Nature (London) , No. 4907 , 16 Nov 63 , pp 649- 51, and as 

WES MP 6- 6o4 . This work has been referred to subsequently as anticipating Mossbauer 

spectroscopy. 

Facilities 

16. The Concrete Division, and its predecessor organizations, have utilized 
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successively larger and better facilities for the accomplishment of the work . Land

marks in this devel opment have been the move from temporary quarters over the fruit 

and vegetable market at the U. S. Military Academy to a floor in the then newly 

constructed Ordnance Maintenance Building i n 1940; to quarters leased from the 

Westchester Lighti ng Company in Mt. Vernon, N. Y. , in 1942; to temporary quarters 

at t he Clinton Suboffiee of the WES i n 1946; and to permanent quarters there in 

stages t her eafter . The major , and perhaps final move, is scheduled for 1969 to the 

building being constructed at a cost of more than $2,000,000 at the Vicksburg In

stallation of the WES. This building, which will contain about 90,000 sq ft, more 

than twice that available in the present facilities, may be the largest concrete 

research laboratory in existence. 

Work Program 

17- The summary of WES work, covering the period July-September 1946, was 

the first to contain a section on "Concrete . " It listed three studies: Air 

Entrainment Research (later ES 601), Investigation of Vacuum-Processed Concrete 

(later ES 605), and Investigation of Aggregate Reactivity of Concrete, Santee

Cooper Project, conducted for the South Carolina Public Service Authority. In 1948, 
the Civil Works Investigations-Engineering Studies (CWI-ES) Program, sponsored by 

OCE, was initiated as the principal sponsor of the investigational work relating to 

concrete conducted by the WES . The activities in this fie l d that have been con

ducted at the WES since 1946 have continued without interruption since 1936 when the 

first of them (now ES 604) was initiated under the supervision of the concrete 

laboratory of the Eastport (Maine) District . Nearly 40 separate CWI-ES i tems have 

been used since 1948 to cover these studies . These i t ems have 'included work of many 

sorts. Some items have covered a single project, others more than 50. 

18. The purpose of all activities of the WES in connection with CWI-ES, 

Concrete, is to develop and disseminate information that will permit improvements 

in the economy and quality of the concrete constructi on activities of the Corps of 

Engineers . 

19 . This purpose is served by limiting these activities to those which, in 

the judgment of OCE, will directly and specifically contribute to this objective. 

Reports of work accomplished are distributed to all field offices and key personnel 

concerned, accompanied when appropriate by a directive from OCE, indicating the 

immediate steps t o be taken to apply the results of the work to field conditions . 

Since 1948, the Concr et e Division has conducted the investigational work in 36 
CWI-ES i tems , 28 of which have specifically concerned concrete as a material, 7 have 

dealt with structural mat ters, and l has concerned grouting of foundations . In the 

justification sheets prepared in February 1968 for FY 1970, work w.as proposed in 22 
of these items . Wor k i n the other 14 has been completed. The 22 current fields 
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include the following areas of research and study: admixtures for concrete; mass 

concrete; concrete aggregates; alkali -aggregate reactions ; field exposure; test 

methods; cementitious materials; const ructi on plant and equipment; construction 

practices; concrete mixture proportioni ng; placeability of concrete; forming, 

finishing , and curing concrete; concrete materials other than aggregates and 

cements; structural behavior; time- dependent volume changes ; epoxy resins and 

other adhesives; shotcrete; waterstops; reinforced concrete beams; prestressed 

concrete; grouting; and models of mass concrete structures . 

20 . The Chief of Engineers, MG S . D. Sturgis, Jr ., CE, commented on concrete 

research in 1954, as follows : 

It was not until 1939 that vre set up our first major concrete 
investigation program aimed at attacking fundamental problems common 
to many projects . The Watervrays Experiment Station was expanded by 
the inclusion of a concrete laboratory in 1946. This laboratory, 
among other facilities, maintains two concrete exposure stations, one 
at Treat Island, Me., and the other at St . Augustine, Fla . , where 
specimens are subjected to alternate wetting and drying, and freezing 
and thawing. On the basis of these open-air tests, we have been able 
to set up controlled laboratory tests . The Vicksburg station also 
has a modern concrete hatching and mixing plant used for testing m~es 
and placement processes . 

We have been studying air entrainment since 1939, with the 
result that our testing and specification work is now standardized 
and the public has been saved millions of dollars . We have also 
done a great deal of rather specialized work on aggregates with the 
view of establishing cri teria which will help us make the most eco
nomical use of locally available materials in any area of the world. 
Among other things , we have tested samples from more than 2 ,000 
sources representing every section of the United States, so that we 
may specify our aggregate sources with full knowledge of both the 
technical and economic impl ications. Our studies on the mechanical 
properties of aggregates have enabled us to reduce our average cement 
factors for interior mass concrete from the 3- to 4-bag per cu yd 
factor which prevailed before 1948 to something like 2-1/2-bags per 
cu yd today- -and again, the public has been saved millions of dollars. 

Our studies are not confi ned to materials; we also seek improve
ments in procedures and plant. We are testing new methods of evalu
ating structures and locating flaws, and a wide range of equipment, 
including forms , l inings , form anchors , vibrators, buckets , and 
electronic indicating and recording devices for batching plants . 

As a result of these studies, we have been able to give the 
American people bet ter structures at lower cost , which is always 
our ultimate objective in construction . We can measure the value 
of our studies in dollars . During the years 1946 through 1948, the 
average unit bid price for concrete for our gravity dams was approx
imately $11 .75 per cu yd . Today, despite increased costs of labor, 
higher prices of materials, and bigger and more complex structures 
with more rigid specifications- -factors which might well have doubled 
our concrete costs--we find instead that the unit bid price for gravity 
dams has decreased to about $8 .25 per cu yd, a decrease of 30 percent. 

Method of Operation 

21 . Except for that portion of its work that involves the performance of 
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standard acceptance tests on samples representing materials such as cement, fly ash, 

air-entraining admixtures, membrane- forming curing compounds for use in construction, 

each research or investigational project conducted at the Concrete Division is 

carri ed out in accordance with a plan set forth in a Memorandum for All Concerned, 

copies of which are furnished to the supervisors concerned . One of its latest 

memoranda (No. 1657) was issued to cover the development of a grout mixture that 

will develop a compressive strength of 200- 500 psi in four hours to use in main

taining landing-mat- surfaced airfields. Memorandum No . 5 (the earliest that has 

been located), issued in 1946, covered tests to be performed on eight samples of 

aggregate from six sources in South Dakota , North Dakota, Iowa, and Minnesota for 

the Omaha District in connection with proposed construction of main- stem dams in 

the Missouri River Basin . 
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Appendix VIII 

NUCLEAR WEAPONS EFFECTS DIVISI ON 

Introduction 

1. The history of explosions ef fects research at the WES is of signif.icance 

because of t he many cont ributions that have been made toward a better understanding 

of explosion-produced phenomena . This is particularly true concerni ng nuclear 

weapons effects research. As our experiences became broader and capabilities grew, 

changes in methods, organization, emphasis, and objectives occurred. Such evolu

tionary processes are evident in the history of the Nuclear Weapons Effects Division 

(NWED). 

2. The history of NWED is pre3ented herein under rather broad subjects rather 

than as a chronological record of year- to-year activiti es . The sources of informa

tion for compiling the history were numerous ; e .g . , time and attendance records, 

laboratory notebooks and/or diaries, funding documents, techni cal reports, minutes 

of conferences, memoranda for record, trip reports, etc. The history was prepared 

by Messrs. J. N. Strange, L. F. Ingram, W. J. Flathau, and L. Miller, and Mesdames 

M. 0 . Kleinman and I. H. Rice . Mr . G. L. Arbuthnot, Jr. , served as editor . 

Origin of the Nuclear Weapons Effects Division 

3 . On 12 January 1951, in the absence of COL H. J . Skidmore, Director of WES, 

a telephone call was received by MAJ G. L. C. Scott, Executive Officet, from 

COL W. D. Milne of Civil Works, OCE, during which inquiry was made as to the capa

bility of WES to accomplish a study of underwater explosion phenomena and effects, 

particularly as relates to nuclear explosions . MAJ Scott learned that the study 

•ras to be made for the Armed Forces Special Weapons Project ( AFSWP) of the Depart

ment of Defen.se (AFSWP was rede.s i gnated the Defense Atomic Support Agency (DASA) i n 

May 1959). Subsequent conferences were held in the Pentagon offi ces of the AFSWP at 

which WES was represented by Messrs . J . B. Tiffany and F . R. Brown . On 26 January 

1951, AFSWP announced the selection of the WES to accomplish the study. At WES, 

the study was assigned Job No . 2178, and because of certain classifi ed aspects of 

the project, it was referred to simply as the "2178 study . '' 

4. The manpower for accomplishing the study ,.,as provided by forming a specia.l 

task group of engineers and technici ans from personnel of the HYdrodynamics Branch, 

HYdraulics Division . At the time of formation of the task group, Mr. E. P. 

Fortson , Jr . , was Chief of the Hydraulics Division and Mr. F. R. Brown was Chief of 

the Hydrodynamics Br anch. Mr . G. L. Arbuthnot, Jr . , was named project engineer and 

head of the task group . 

5. Initial obj ective of the "2178 study11 vras to det ermine explosion-generated 
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water-surface wave heights as functions of time, distance from charge, and position 

of charge relative to the water surface for scaled water depths of 30, 60~ lOOJ and 

200ft . The latter depth was chosen so as to be comparable to the water depth 

associated with the BAKER shot of Operat i on CROSSROADS . 

6 . A group of consultants met at WES on 5 and 6 February 1951 to review and 

to make recommendations relative to the WES proposed test pl an . As the result of 

this and subsequent conferences, the scope of the study was extended to include 

measurements of airblast, water shock, ann cratering of the basin's bottom. 

7. The task of obtaining blast and shock measurements called for instrumenta

tion equi~ment far beyond the capabilities of instrumentation at WES or , for that 

matter, packaged instrumentation available from private industry . It was therefore 

necessary for ~S instrumentation personnel to develop the required instrumentation. 

Messrs. F. P. Hanes and L . H. Daniels of the Instrumentation Branch ( WES) played a 

major role in the development of the sophisticated instrumentation system . 

8. In the meantime, visits were made to other Government laboratories having 

experience in the field of blast and,. shock research, particularly the Naval Ordnance 

Laboratory and the Army ' s Ballistics Research Laboratories . Arrangements for these 

initial visits were made by Mr. H. J. Sundstrom, -Civi l Works, OCE, who assisted 

considerably in the establishment of contacts with several DOD agencies in the 

Washington, D. C., area. From these contacts a great number of reference materials 

were obtained as well as suggestions concerning gaging and overall testing techniques. 

Moreover, through these initial contacts the growth and development of the weapon 

effects group at WES have been sustained. 

Major tfevl Projects Assigned 

Surface and underwater explosions 

9. As mentioned earlier the initial study i nvolved the determination of water

surface waves, water shock, and cratering produced by underwater e.xplosions. It was 

soon evident that the results of these experiments would not provide a complete 

solution to the overall problem; consequently, as the capabilities at WES improved, 

major new projects were added in the area of surface and underwater explosions . The 

major new studies included shock wave propagation in deep and shallow water, effects 

of shock reflection from the bottom, shock attenuation characteristics of a bubble 

screen placed in the path of the oncoming shock waves, airblast and water shock 

characteristics Qf explosions at and slightly above the water surface, shoaling 

associated with waves advancing over the continental shelves, runup characteristics 

of waves on shore, and wave characteristics in the surf zone . 

Surface and underground explosions 

10. The NWED became considerably active in 1953 in the study of craters in con

nection with surface and underground explosions. These studies dealt primarily with 
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the size and shape of apparent and true craters, fracture zones and regions of up

thrust~ the boundary region between the plastic and elastic zones of the media~ and 

an evaluation of size-mass distribution of ejecta as well as the trajectory of 

ejecta . During the studies of cratering phenomena, a new field of effort was initi

ated concerned with ground motion and stress measurements since these data were needed 

in connection with the design of underground protective structures . Since 196o, the 

NWED has participated in a number of laboratory as well as field tests for which the 

major objective was to determine the shock propagation characteristics of both soil 

and rock . 

Protective structures 

11 . Work in the protective structures area began in 1956 with performance 

tests of buried~ reinforced concrete arches. The arches were exposed to the blast 

and shock effects of the PRISCILLA Event of Operation PLUMBBOB which was conducted 

at the Nevada Test Site . Since that time efforts have been oriented toward the in

vestigation of surface and buried structures of various geometric shapes. As the 

requirement for increasingly hard facilities evolved, research on protective struc

tures became involved with high overpressure response and interaction studies and 

with structure efficiency and minimum-cost design. 

12 . In 1967, the responsibilities were broadened to include design and 

evaluation of protective structures for use by troops in the field as protection 

against conventional weapons. These studies support Armed Forces activities in 

Vietnam . 

Studies in support of Vietnam 

13. Since early in 1967, the NWED has conducted several high-pri ority studies 

in support of the Vietnam conflict. One such study examined various tunnel

destruction techniques with an aim toward developing an expedient solution followed 

by a more rigorous study of failure mechanisms and the most effective methods of 

destruction. A rather extensive study was conducted during the period September

December 1967 for the purpose of designing and proof-testing air - transportable 

personnel shelters. The proof- testing of shelters developed •ras accomplished suc

cessfully at Fort Benning, Georgia, in December 1967. Currently, the probl em of 

protecting on- the -ground helicopters from small arms fire and rockets is under study. 

Participation in field-test programs 

14 . Nuclear weapons effects tests. The NWED has participated in full- scale 

test events at the Pacific Proving Grounds and at the Nevada Test Site. :Projects 

'l'rere manned by NWED personnel in the following operations and/or shots: Operation 

HARDTACK ( several events), PLUMBBOB, DANJIT BOY, JOHNIE BOY, SMALL BOY, PIN STRIPE, 

NEW RJDITT, TINY TOT, DISCUS THROWER, and LONG SHOT. 

15 . High-explosive test programs. The following high- explosive field tests 

were supported by one or more NWED projects in each test operation: Greenland Tests 

(six test seasons, 1957-1962); high yi eld shots at Canada's Defence Research 
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Establishment, Suffield, i.e . Operation SNOW.BALL and Operation DISTANT PlAIN; other 

field-test participation has included Operation MINE SHAF~, Sevier Bridge Reservoir 

45-ton Experiment, Operation BACK FI LL, HEST Demonstration Test, and REST V. 

Improvements in Techniques 

Approach to research 

16. Through the years, there has evolved a decided emphasis on formulation 

of a theory (or hypothesis) pertinent to phenomena under study prior to the conduct 

of experiments . This trend has resulted in gr eater understanding of analytic 

methods and the decisive role such methods can play in developing rigorous solutions 

or in defining nonlinearities at least as to character or cause . Mr. J esse Kirkland 

was responsible initially for the development of these analytical techniques . 

Instrumentation 

17. Although the WES bad considerable capability in instrumentation techniques 

in 1951, sufficiently high- frequency- response systems for monitoring the effects of 

explosions w·ere not available . It was therefore necessary to design and build an 

instrumentation system for obtaining measurements of shock (in water) and blast 

(in air) to include accurate recording of the almost instantaneous rise time asso

ciated with shock wave arrival. The initial components were designed mainly by the 

e££orts of Dr. A. B. Arons, Consultant to WES on shock phenomena, and by Messrs. L. H. 

Daniels, W. B. Slay, F. P. Hanes, and L. F. Ingram of the WES Instrumentation Branch. 

18. Through the years, improvements in the system were effected through 

modification of the basic electronic circuitry and by adding components that had 

been improved by succeeding generation developments . 

Blast simulation devices 

19. A number of devices have been developed for laboratory simulation of 

certai n explosion effects for purposes of studying free -field and response behavior 

of earth and construction materials and to study response of structures and structural 

components . 

20 . Blast load generators . The Large Blast Load Generator (LBLG), a device 

for producing loads up to 500 psi simulating the pressure signature of megaton weap

ons over a soil sample 23 ft in diameter and 10ft deep , was operati onal ly proof

tested in 1963 and is considered a major breakthrough in the development of labora

tory blast-loading equipment . Along with this development a small (4-ft dia.m) blast 

generator was placed in operation which provided blast l oads up to 225 psi. These 

operations were hampered considerably by difficulties in placing a un.iform soil 

sample as well as tbe placement of test structures in the sample. However, during 

1964 and 1965 through the efforts of Messrs. Paul Hadala, Darryl Hale, Ed Perry, 

Leo Steen, and others, techniques for placing sand in the blast l oad generators and 

flexible, metal cylinders in a clay specimen were developed, making it possible to 
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conduct tests of certain classes of buried structures. In 1966, Frimarily through 

the efforts of Mr. Hadal a, a technique for installing a greased liner in the Small 

Blast Load Generator (SBLG) was developed that significantly reduced sidewall

friction effects, thus making it possible to test larger structures and longer soil 

samples, and to evaluate free-f i eld stress gages . 

21. Ram- type loaders. In 1966, another important event occurred with the 

successfUl installation of both the 200- and 500-kip ram- type loaders, whi ch are 

devices for aFplying dynamic loads to structural specimens (slabs, beams, etc.). 

On 24 April 1968, a deep slab 30 in. in diameter was tested in a new hi gh-pressure 

loading device to a static overpressure of 13,000 psi which is believed to be the 

highest pressure attained for a specimen of this size. 

Significant Technical Results 

22 . Since the beginning of the explosion effects research program at the WES , 

many significant technical achievements have been made . With the support provided 

by other WES elements, notably the Instrwnentation Branch and the Soils Division, 

the NWED has developed a strong capability in the field of weapons effects. This 

capability is founded on knowledge and experience gained over a period of 17 years 

of intensive study relating to airblast, water shock, water- surface waves, cratering, 

ground shock and motions, nuclear radiation, and protective structures research . 

23 . Test facilities have been obtained, devised, and improved such that 

modeling and simulation are used effectively to solve specific problems with rela

tive accuracy. The major consideration in this regard is the improvement of in

strumentation equipment including sensors and electronic recording systems. In many 

cases the state-of- the-art electronic equipment was not available commercially; 

therefore, it has been necessary to conceive , design, and develop special instru

mentation. Several transducers for measuring blast pressures, water waves, stresses, 

and motions fall into the latter category. This equipment, together with an attend

ant personnel capabil ity development, is such that vre can respond to the needs of 

the Services and the DOD for fielding and conducting major experimental programs. 

For example, during calendar year 1968, we will participate in approximately seven 

major effects experiments (away from Vicksburg) which will involve structural com

ponent testing as well as basic phenomenology measurements . 

24. In the field of water shock propagation, we have been successful in 

determining shock attenuation rates for a wide range of water depths, charge posi

tions, and distances away from the charge . In fact, the only information on water 

shock •raves in shallow vTater ( 30 to fJJ ft deep) is that developed by the experiinen

tation program carried out at WES in the middle 1950's. 

25 . During the period 1965-1967, a theoretical study was accomplished by 

Dr . A. Sakurai which enables one to predict pressure- time histories at various 
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spacial locations underwater from an above- surface explosion, thus effectively 

solving the air-induced water shock problem. Subsequently, the problem was coded for 

an electronic computer solution. More recently the problem of treating a water

surface explosion was attacked theoretically by Dr . Sakurai . The theoretical results 

agree very vrell with experimental results for charge weights in a range of a few 

tens of pounds of TNT . Verification experiments for higher yields are planned. 

26. As a result of studies of the shock attenuation characteristics of a ir 

bubble screens , it was determined that such screens can be very effective for rea

sonably large, high explosive charges ; however, their applicability to very large 

explosions (nuclear range) was shown to be ineff ective (the latter inference having 

been made by theoretical calculations). 

27 . The WES has contri buted significantly to all phases of the expl osion

generated water wave problem . The effect of charge depth of submergence on vrave 

magnitude at various ranges from surface zero as well as the attenuation rates for 

wave amplitude have been established. The exi stence of the high wave (or surf 

zone) problem came to light as the result of the experimental program carri ed out 

at MONO LAKE during 1965. Subsequent analytical calculations have further defined 

the environments where the high wave problem is expected to be severe . 

28 . Efforts in the field of explosion cratering have been extensive since 

1952 . Crater studies have been carried out in a wide range of soil types including 

rock as well as snow and ice . Results of these studies along with those of other 

laboratories and agencies have led to the wide acceptance of the cratering problem 

as being highly significant in dealing with the design of hardened underground 

structures . Unique evaluation techniques were developed for assessing explosion 

effects such as the delineation of the true crater, direct measurement of the 

close- in subsurface displacement , definition of the upthrust zone, and the extent 

rupture . Moreover , it is believed that WES was the first to make use of aerial 

stereophotography to obtain rapid measurements of the apparent crater and the extent 

of throwout material . 

29 . A major technical contribution bas been made in advancing the under

standing of blast and shock phenomena (underground) and in methods of measuring such 

mechanical effects of explosions . With the possible exception of the Stanford 

Resear ch Institute, no other organization in the United States is more sought after 

than the Physical Sciences Branch of NWED to accomplish field measurements of earth 

stress and motions . Numerous field tests have been accomplished for DOD as well as 

all three Services to measure, interpret, and analyze these data from near- surface 

and underground explosions . The same group, with the assistance of Soils Division 

personnel, made notable strides in determining the effects of earth material prop

erties, including geologic layering, on stresses and motions . With the assistance 

of the Instrumentation Branch, they have been instrumental in development of a 

family of soil stress gages for use in free-field and on- structure (flush-mounted) 
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measurements. A continuing evaluation program has resulted in selection of the best 

available commercial acceleration and pressure transducers for blast and shock 

measurements. In addition, transistorized signal conditioning modules have been 

designed and constructed for use with direct-current and carrier system gages . 

30 . In the fie l d of protective structures , the conception and finally plac

ing into operation of the LBLG facility has made possible a versatile program of 

research . Without simulation testing, research in this general area would have 

lagged, particul arly since the nuclear test ban became effective . The LBLG is 

a proven test facility for reproducing airblast load environments for embedded 

structures up to an airblast pressure of 500 psi . Through tests accomplished in 

the LBLG and other laboratory loading devices, soil arching phenomena have been 

documented. An empirical method has been devised that permits prediction of active 

and passive arching up to surface overpressures of 200 psi for structures buried in 

sand for whi ch the angle of internal friction and constrained modulus are know~ . 

These tests have also pointed out that the beneficial effects of arching in clays 

are much less than in sands. Similar tests conducted on buried cylindrical-type 

structures have shown that dynamic strains are from 20 to 40 percent greater than 

strains developed by an equivalent static load; again , there was a drastic difference 

in the response of similar cylinders tested in sand and clay in that structures 

buried in sand could withstand much greater overpressures for comparable depth of 

burial. Dynamic tests of semicircular concrete arches of various stiffnesses have 

determined that loading on the arch approaches a hydrostatic case, that the thrust 

was uniform around the arch, and the only significant bending moments occurred at 

the crown of the arch . Most recently, a series of studies has been initiated to 

determine the feasibility of using the principles of similitude in testing buried 

underground structures . Significant results have already been noted; for example~ 

the dynamic structural response, i .e. strain, thrust, moment , and deflections, as 

well as motion (acceleration and velocity), has scaled according to the general 

similitude theor,r for model arches up to a length scale ratio of 9. 
31 . In support of the Office of Civil DefenEe, airblast load tests were 

conducted on three series of simply supported, two-way reinforced concrete slabs 

designed for live loadE of 105, 165, and 225 psf. It was found that uniformly dis

tributed static loads required to cause collapse were approximately 8 to 10 times 

greater than the design l ive loads; dynamic airblast loads required to cause 

collapse ranged f rom 1.27 to 1.44 times the uniformly distributed static loads . The 

limiting midpoint deflections of the s labs under blast loads are in good agreement 

wi th those predicted by the design equations of ASCE Manual No . 42 . 

Major Changes in Organization 

32. As stated earlier , the first study of nuclear weapons effects at WES was 
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initiated by a small group of personnel selected from the HYdrodynamics Branch, 

Hydraulics Divisi on, and was headed by Mr . G. L. Arbuthnot, Jr . General supervision 

of the group was vested in the Chief, Hydrodynamics Branch, Mr . F . R. Brown. En

largement of the study's original scope made it evident that the study would require 

more than the original estu1ate of one year to complete; in addition, it became 

apparent that t he group would be called upon to do other studies in the same field. 

Therefore, in June 1951, the Hydrodynamics Branch was reorganized to add a nevr ele

ment, the Special Investigations Section, in which the weapon effects group was 

placed . 

33 . The Special Investigations Section continued to function until 1962, 
duri ng ltfhich research efforts expanded dollarwise from the initial $100,000 to about 

$900,000 annually. A total of 38 personnel were assigned by this time . To provide 

for fUrther expansion in te~hnical capabilities and proper management, the Special 

Investigations Section was upgraded in February 1962 to form the Nuclear Weapons 

Effects Branch, Hydraulics Division. 

34. At the beginning of Fiscal Year 1964, it was decided that two new techni 

cal divisions would be organized at WES. This change resulted from rapid expansion 

of activities in the Nuclear Weapons Effects .Branch as well as the addition of con

siderable mobility and environmental research being carried out by the Soils 

Division . As the resul t of this reorgani zat i on, the Nucl ear Weapons Effects 

Division (NWED) was formed on 12 July 1963. Mi·. E. P. Fortson, Jr . , Chief, Hydrau

lics Division, was appointed Acting Chief, NWED, until 26 November 1963 at whi ch 

time Mr. F. R. Brown (formerly Chief, Hydrodynamics Branch, Hydraulics Division) 

was appointed Chief, NWED. Mr. G. L . Arbuthnot, Jr . , vras appointed Assi stant Di vi

sion Chief on 9 October 1964, Acting Division Chief on 14 December 1964, and Division 

Chief on 10 July 1966, thus replacing Mr . Brown . 

35 . Since the organization of NWED in 1963, only one major adjustment to the 

organization has been effected. This change was made 8 January 1968 and involved 
' the disbanding of the Analytical Section, Physical Sci ences Branch, and all Sections 

of the Protective Structures Branch . The Analytical Section was reorganized to form 

the Analytical Research Group under direct control of the Division Chief; the sec

tions within the Protective Structures Branch were formed into an Operations Group 

and a Projects Group. 

36 . As of 15 April 1968, total personnel of NWED was 88 and the fiscal budget 

for FY 1968 was approximately $4 .5 ndllion. Organization and personnel assignments 

are shovrn on the following page (fig. VIII-1) . 
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Appendix IX 

MOBILITY AND ENVIRONMENTAL DIVISION 

l. The Mobility and Envi ronmental (M&E) Division was establi shed in July 1963 
from elements that had been a part of the Soils Division. Thus, to trace the his 

tory of the M&E Division , it is necessary to go back to the origins and development 

of those work programs and associated organizational elements in the Soils Di vision 

which later formed the M&E Division. 

2 . The first mobility work at WES, then called trafficability of soils, had 

its beginning in the spring of 1945 . At that time, near the end of World War II , an 

invasion of Japan appeared imminent, and solutions were needed to the problem of 

travel of military vehicles across Japanese rice paddi es. The irr@obilizations that 

had occurred in the mud of Italy, the beach sands of Iwo Jima, and the rice paddies 

of Okinawa lent urgency to the task of developing techniques for assessing off- road 

mobility . The atom bomb made invasion of Japan unnecessary; but continued world 

crises have intensified the interest in off- road mobility , and the program at WES 

has prospered. 

3. To initiate the work in 1945, there was cr eated in the Flexible Pavement 

Branch of the Soils Division a Trafficability Section with 0 . B. Ray as chief. 

Because of the urgent nature of the program, a large staff consisting of ll profes

sionals, 21 subprofessionals, and 1 laborer was assigned, and the work was conducted 

on a round- the- clock, seven-day-a -week basis . A report, "Trafficability of Soils," 

was published to meet the deadline of 1 September 1945. The chief conclusion of 

this report was that "the cone penetrometer is a satisfactory r econnaissance instru

ment for determining the stability of muds." The report reconunended a deliberate 

program of research to shed further light on the highly important military problem 

in trafficability of soils. This report was favorably received by the Engineer 

Board (which sponsored the work) and the OCE, and in 1946 OCE assigned a continuing 

project, "Trafficability of Soils as Related to the Mobility of Military Vehicles," 

to WES. 

4. The first studi es under the new project consisted of tests using actual 

vehicles traveling on prepared fine -grained soil test lanes built in the vicinities 

of Vicksburg, Mississippi, and Yuma, Arizona, in 1946, 1947, and 1948. These tests 

demonstrated a high degree of correlation between cone penetrometer readings and 

vehicle performance on a "go" or "no go" basis, thereby reinforcing the conclusion 

that the cone penetrometer was a satisfactory device for evaluating vehi cle perform

ance. In the spri ng of 1949, the first major tests on natural soil conditions were 

conducted in the vicinity of Vicksburg . These tests revealed that certain soils, 

when very wet, lose a h igh percentage of their original strength under a moving 

vehi cl e . Thus , while cone penetrometer measurements had been adequate to describe 

soil strength in prepared test lanes (where the soils had been extensively reworked), 
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it was apparent that, by themselves, cone indexes, as they came to be called, were 

not sufficient to describe the effective strength of natural soil s . Accordingly, 

a major program of tests on natural soils with prototype vehicles was begun near 

Vicksburg and Laurel, Mississippi, and later extended to several widely scattered 

areas in the U. S . The result of these efforts was that by 1951 there was ample 

evidence that vehicle performance could be predicted reasonably well if a measure 

of the expected soil strength change, called remolding index, was combined with 

cone index . 

5. Exploratory work vras started in 1948 to develop soil-moisture-strength 

prediction methods for trafficability on a worldwide basis. The prediction program 

received impetus in 1950 and resulted in a cooperative study with the Forest Service, 

U. S. Department of Agriculture. The Forest Service established the Vicksburg In

filtration Project at WES i n 1951. It operated under the successive leadershi p of 

E. J. Dortignac , H. W. Lull, J. s . Horton, H. D. Burke, and F . W. Stearns until 

1961, when the cooperative effort was terminated . The prediction work, which con

tinues to the present time, was an embryonic manifestation of the large program in 

terrain anal ysis which the M&E Division now conducts . 

6. In 1949, 0 . B. Ray was made chief of the large, newly created General 

Investigations Section in the Flexi bl e Pavement Branch, and S . J. Knight, who had 

been in the Trafficability Section since 1946, was appointed chief of that section . 

7· In 1953, a conference was held at WES between representatives of the Navy 

Department and OCE and selected consultants to consider the problems associated 

with the trafficability of coarse-grained soi ls . By mutual consent, responsibility 

for research into these problems, formerly considered to be the Navy's, was assumed 

by OCE (and WES) . A pilot study, in which D. R. Freitag played a prominent part, 

was begun almost immediately. The vehicle tests i n thi s program indicated that good 

relations existed between cone index and vehicle performance . Follow-on tests, 

mainly on beaches but also on desert areas, firmly established these relations . 

8. In 1954, WES was assigned studi es in the trafficability of snow. Con

siderable field work with actual vehicles was performed in Greenland in the summers 

of 1954, 1955, and 1957 and in Canada and the U. S. in winters throUgh 1958. Analy

sis of this work indicated the utility of the cone penetrometer as a field device 

for the measurement of the in situ strength of snow and provided a good basis for a 

simple scheme for the prediction of vehicle performance . 

9. Also in 1954, the need for more fundamental studies in mobility was recog

nized, and investigations were conducted in conjunction with vehicle trafficability 

tests . It was soon realized that special facilities for scale-model testing would 

be needed, and in September 1956 a site for a small- scale testing facility was 

selected. Since then the original small- scale facility has been expanded and another 

large facility for testing prototype vehicles has been added. 

10. In July 1959, an important milestone was reached when an Army Technical 
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Bulletin, TB ENG 37, "Soils Trafficability," was published by The Engineer School. 

This bulletin, actually written at WES, described the equipment and the procedures 

required to predict the performance of vehicles in fine- grained soils . This bulletin 

has been widely used by the military and, since it al so includes crude design infor

mation, by some vehi cl e manufacturers. I t is no longer published, but its contents 

are currently (1968) being incorporated i nto Army Technical Manual 5-330, "Planning 

and Design of Roads and Airbases in the Theater of Operations ." 

11. The organizational structure described above was maintained until 1956, 
at whi ch time the Trafficability Section was redesignated the Army Mobility Research 

Center in keeping with the increasing recognition of the need for more basic studies 

in mobility; S . J. Knight continued in charge . In 1958, the Army MObility Research 

Center was given branch status in the Soils Division; S. J. Knight was designated as 

branch chief and also as chief of a newl y established Mobility Section. The Traffic

ability Section was reestablished with A. A. Rula as chief . D. R. Freitag was ap 

pointed chief of the Mobility Section in 1960, and in that same year the Terrain 

Analyzer Section was added with E. B. Lipscomb as chief . This latter section came 

into being because of the interest in remote sensing methods for rapi d evaluation of 

trafficability conditions over large geographic areas; this work represented an 

extension of WES capabilities into the fields of infrared, radar, gamma ray, and 

other electromagnetic sensors. 

12. The year 1961 saw an expansion of the trafficability program into a study 

of organic soils (muskeg); in this and succeeding years considerable field testing 

was accompli shed, pri ncipally in Canada . Also i n 1961, D. R. Freitag started a year 

in residence at Auburn Universit y on a Secretary of the Army Research and Study Fel

lowship; J . 1 . McRae served as Acting Chief of the Mobility Section during his 

absence . 

13. Increased emphasis by the Army on tropical studies starting in 1962 l ed 

to the establishment of separate elements in the Soils Di-visi on devoted to the exten

sion of soil-moisture- strength prediction methods in the American tropics. Tropical 

Terrain Research Detachments conducted studies in the Panama Canal Zone under M. A. 

Zappi and in Puerto Rico under B. 0. Benn. The Canal Zone studies were phased out 

in February 1964, but the Puerto Rico Detachment is still in operation (1968). 
14. The foregoing organization remained in effect until 1963, when the ~ 

Di-vision was established. 

15. It is now appropriate to go back and trace the development of the other 

major programs in the Soils Division that eventually became the "environmental'' part 

of the M&E Division . This work had its inception in the projects "Environmental 

Analogs" and "Evaluation and Presentation of Changing Environmental Factors ," which 

were conceived by Dr . Paul Siple, then Chief of the Environmental Section, Research 

and Development Division, Office of the Assistant Chief of Staff G-4, U. S . Army. 

WES was requested in 1952 to conduct these projects, and they were assigned to the 
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Project Investigations Section of the Embankment and Foundation Branch . A. A. 

Maxwell vms chief of the section and J. R. Compton vms the sole engineer assigned to 

carry out the work. The object of the studies vms to develop techniques for evaluat~ 

ing the environmental conditions affecting military operations in different areas of 

the world and to translate the information into forms useful for military commanders 

and planners. 

16. The early efforts in these studies were largely carried out by contracts 

with universities and other agencies, both governmental and private . The Geology 

Branch of the Soils Division under J . R. Schultz and later under C. R. Kol b con

tributed in a large measur e to the studies. Extensive use was made of a group of 

consultants to provide advice concerning the nature of the studies that should be 

pursued and to evaluate results . 

17. In 1954, the two initial projects were combined into one titled "Military 

Evaluation of Geographic Areas" and the environmental program had progressed to the 

point that a permanent staff seemed necessary; therefore, the Area Evaluation Section 

with J. R. Compton as chief was established in the Embankment and Foundation Branch. 

In addition to the chief, the section bad two employees. The first years of the 

project were plagued with numerous futile efforts to achieve meaningful direction 

to a very complex problem, with funding problems, and with high- level efforts to dis 

continue the program completely. However, a stabilized program and firm sense of 

direction were eventually achieved. In 1961, W. E. Grabau replaced J . R. Compton as 

Chief of the Area Evaluation Section . In-house capabilities were gradually increased 

until in 1963 there were five employees in the section. 

18. The gradual increase in work load at WES resulted in a decision in 1963 
to establish two new technical divisions, of which one was the Mobility and Environ

mental Division. W. J. Turnbull vms designated Acting Chief (in addition to his 

assignment as Chief, Soils Division) and W. G. Shockley vms named Acting Assistant 

Chi ef of the new division; Shockley was made Chief of the M&E Division in November 

1963. The new division inco~orated the Army Mobi lity Research Branch (redesignated 

from the Army Mobility Research Center) with S. J. Knight as chief, and contained a 

Mobility Section, D. R. Freitag, chief; a Trafficability Section, E . S. Rush, chief; 

and a Terrain Analyzer Section, with the chief position vacant since the transfer of 

E. B. Lipscomb earl ier in the year. The Area Evaluation Section vms redesignated 

the Area Evaluation Branch with W. E. Grabau in charge and contained two sections, 

the Field Test Section and the Overseas Section; both chief positions were vacant. 

The Tropical Terrain Research Detachments in Puerto Rico and the Panama Canal Zone 

were incorporated originally as separate elements; but after the phasing out of the 

Panama Detachment in 1964, the Puerto Rico Detachment was placed under the Area 

Evaluation Branch. The Division bad a small Administrative Section with c . v. 
Davidson as chief. 

19. An entirely new branch, the Mobility Environmental Research Studies 
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Branch, with A. A. Rula as chief, was formed as part of th~ new organization. This 

was occasioned by the assignment of the Mobility Environmental Research Study (MERS) 

to WES by the Advanced Research Proj ects Agency in March 1963 . The MERS project was 

a significant effort covering an approximate three-year period to study t he physical 

environment of Southeast Asia, particularly as it related to the off-road mobility 

of mili t ary vehicles. Much of t he basic work on the project, especially vehicle 

tests, was done in the U. S . by WES personnel with some assistance from contractors 

and other Government agencies . Work in Southeast Asia was concentrated in Thailand 

where extensive environmental measurements and some vehicle tests were made. The 

MERS Branch was essentially a small management group drawn from within the M&E Divi

sion to plan and direct the program. Work assignments were made to other organiza

tional elements as appropr iate . The work i n Thailand was accomplished on a task 

basis using WES personnel as team l eaders and Thai engineers and technicians as 

assistants . To ensure continuity of oper ations overseas , a Thailand Detachment was 

established with LTC A. R. Simpson in charge; his principal civilian assistants were 

E. E. Garrett and later B. 0. Benn. 

20. Needless to say, i n the years 1963 through 1965, the major effort in the 

M&E Division was concentrated on the MERS project and the basic programs of the 

Division were carried on at a minimal level. Key personnel changes that occurred 

during thi s period wer e: S . J . Knight was appointed Assi stant Divis i on Chief and 

D. R. Freitag replaced him as Chi ef of t he Army Mobility Research Branch; 1L R. Davis 

was named Chief of the Terrain Analyzer Secti on and J . K. Stoll was desi gnated Chief 

of the Field Test Section; W. M. Rushing replaced B. 0. Benn as head of the Puerto 

Rico Detachment when the latter was transferred to Thailand; C. H. Mackey replaced 

C. V. Davidson as Chief of the Administrative Section. 

21 . The phasing out of the MERS project in 1966 necessitated a change in orga

nization in the Division since the MERS Branch vias no longer needed. At t he same time 

it was recognized that over the years a number of activities which had been carri ed 

on in certain sect ions and branches were more cl osely related t o ·work in other orga

nizational elements. Therefore, it was deci ded to reorganize the entire Division in 

or der to place rel ated work in the same organizational elements i nsofar as possible . 

The reorganizat ion was accomplished in August 1966 , and the resulting structure is 

shown in f i g . IX-l . Key personnel changes i n this period were : succeeding W. N. 

Rushi ng in the Puerto Rico Detachment were A. P. Desmarais and later J . D. Broughton; 

H. H. Green replaced C. H. Mackey as Chief of the Administrative Section. 

22. The projects assigned in the early days of trafficability, mobility, and 

terrain analysis studies were sponsored by the then Research and Development Division 

of OCE . With the formation of the Army Materiel Command (AMC) in August 1962, these 

projects were transferred to AMC but the work continued at WES under a speci al work

ing agreement between OCE and AMC. In addition to the continuing AMC pr ogram, the 

Division has undertaken work for the Advanced Research Projects Agency, the Navy, 
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the Air Force, the National Aeronautics and Space Administrat~on, and other Govern

ment agencies . A measure of growth of these activities since the first trafficabil 

ity wor k in 1945 may be obtained by comparing the 33 people and $67,000 in that year 

with 114 people and an expenditure of about $2,600,000 in fiscal year 1967 . 
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Appendix X 

TECHNICAL SERVICES DIVISION 

1 . Facilities of the Technical Services Division are organized under central 

management to provide essential technical suppor t to engineering research divisions 

in accomplishment of the WES mission} and to perform directly for the Corps of 

Engineers such assignments as may be within their capabilities . Strength and compo

sition are modified as necessary to accommodate current and projected work require

ments of both types . 

2. This Division was first established in late 1949 to bring together as a 

coordinated operation the several speci alized units providing common support to 

Hydraulics , Soil s, and Concrete Research Divisions at the time . Supervision was as

signed as a dual responsibility to J. B. Tiffany, Special Assist ant to the Director. 

Included in the original organization were the Corps of Engineers Research Center 

(Technical Library, Reports Branch, Engineering Branch) under C. B. Pattersop, the 

Reproduct i on Branch (Printing Plant, Drafting and Photography Sections ) under J. M. 

McCaskill, the Instrumentation Branch (seven task- oriented sections) under E. H. 

Woodman, and the then Training and I nformation Branch (visitor reception and train

ing administration functions) under C. H. Lefeve. 

3. In late 1950, C. B. Patterson was made Chief of the Technical Servi ces 

Division, thereby relieving Mr . Tiffany £or full-time attention to his primary 

executive functions. Shortly thereafter, the Reports Branch ( including Publ ications 

Distr ibution Section) was transferred from the Research Center to the renamed Re

production and Reports Branch to combine as an integrated operation all related 

activities concerned with the preparation and processing of technical reports . The 

seven subdivisions of the Instrumentation Branch were reorganized to form three func

tional sections. All elements except the Instrumentation Branch were housed together 

in two wings of the Administration Building ( later destroyed by fire), and no other 

signi f i cant organizational changes were made until the addition of a fifth branch, 

the Electronic Computer Branch, in 1957 . 
4. In September 1957, the Computer faci l ity became oper ational with full equip

ment and mi nimum staff in the Administration Building. Division operations and staff

ing i ncreased in an orderly manner until severely disrupted by the 3 October 196o 

fire . 

5. Any historical account of the Technical Servi ces Division must record the 

1960 fire as a most significant chapter. Although certai n administrative units were 

displaced and thei r record files l ost, the Technical Services Division was the only 

major operating element so affected. With the exception of the Instrumentation 

Branch, all elements of the Divis i on were completely burned out, including work space, 

furniture, record files , library collection, and very cost ly equipment which--with 

the building itself --comprised the bulk of the direct financial loss . The displaced 
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staffs had concurrently the dual burden of restoration planning as well as carrying 

on their regular work with such facilities as could be acquired in widely dispersed 

temporary locations . To the credit of all concerned, this was effectively accom

plished. Recovery operations are further described in sections of this history per

taining to the individual units concerned. 

6 . During planning and construction of the (present) Headquarters Building 

designed to house them, elements of the Technical Services Division operated at scat

tered locations about Vicksburg . The Computer Branch operated from the basement of 

the Peeples- Newman Building downtown. The Reproduction and Reports Branch (less the 

Photo Lab) and the Research Center {less the Library) operated from the old MRC Head

quarters Building and a transit shed in the National Military Park. The Photo Lab 

operated from hastily erected cover on part of a wing of the burned-out Administration 

Building. The Library was located in a frame house {subsequently razed) near the 

site of the new Headquarters Building . The Instrumentation Branch continued to oper

ate from a frame building const ructed to house shops activities in the original WES 

installation. The Technical Liaison Branch, as it was now named, was appropriately 

transferred from the Division to the advisory staff. 

1. With occupancy of the present Headquarters Building in 1963, all elements 

of the Technical Services Division were housed together in the same location on the 

Vicksburg reservation. Shortly thereafter the Reproduction and Reports Branch was 

transferred to the administrative staff, and the Technical Services Division thence

forward has consisted of the three Branches whose histories are summarized below. 

Research Center 

8. The evolution of separate activities that were later to make up the pres

ent Research Center is somewhat obscured by the passage of time and a lack of pr ecise 

records . A Soils Research Center was authorized in August 1936 for the purpose of 

gathering and disseminating soil mechanics information. It was established as a col

lateral agency of the Soils Laboratory Testing Section, with Robert M. German in 

charge. A Hydraulics Research Center was authorized in September 1937 to assemble 

experimental hydraulic data from all avai lable sources and to interpret the data 

and disseminate information to Division and District offices . This activity was 

operated under George W. Howard in parallel with the various hydraulic model inves

tigations under way at the time . Although translation and library functions were 

assigned, the Library remained for several years a small office collection of books 

and reports maintained as part of the overall administrative complement by Claude c. 
Lee and one clerical assistant . There was no central organization for the proces

sing of reports . 

9. For a brief period just prior to World War I I the two organizations were 

merged to form the Engineer Department Research Center , first under LT Wright Hiatt 

X-2 



during CPT Fields' administration, and then under Samuel Shulits . By this time the 

translation function had become productive and H. B. Edwards served as Translator in 

the several languages and disciplines involved . The Library, although receivi ng 

some engineering guidance, was still shown as part of the then Administration Divis i on. 

10. During World War II nothing was active but the Library and the one trans

lator . By this time, however, a number of translations had been prepared, the Quar

terly Summary had been initiated, and 15 Soil Mechanics and ll Hydraulics Bulletins 

had been published . Costs, largely subsidized by the MRC and Station overhead, varied 

from some $16,000 in 1938 to $46,000 in 1942 . 

11. Upon his return in mid-1946 from duty as a Field Artillery officer in the 

Pacific Theater of Operations, C. B. Patterson was assigned by COL Newton, then 

Director, responsibility for reactivating the Research Center as a central source of 

technical information for the Experiment Station and the Corps of Engineers in the 

civil works fields represented. I n addition to the translation, exchange, special 

~ublications, and model-prototype confirmati on features comprising an Information 

Service, the principal components were to be a first - class reference library and a 

central facility for standardizing, editing, and preparing copy for the numerous 

technical reports either backlogged during the war effort or expected to result from 

renewed national interest in civil works construction. 

12. During the organization phase, Katharine H. Jones was assigned to head 

and develo~ the Reports Branch, and C. F. Johnson with the (Publications) Distribu

tion Unit was transferred from Office Services to this Branch . WES was made a sales 

agent of the Superintendent of Documents. In mid-1947 the Library, which had been 

administered as an office collection under Katharine McDiarmid , Ruth Heisey, and 

Lucille Woodson in turn, was designated the central reference library of the Corps 

in the subject fields of local interest . The broader library mission called for 

thorough reorganization, proper staffing, and definite operating procedures in order 

to create a facility adequate to the assigned needs. Alan G. Skelton, present Head 

Librarian, was recruited and given this responsibility . Jan C. Van Tienhoven, pres

ent Translator, was recruited to fill the vacancy left by the unexpected death of 

Mr. Edwards . William B. Tanner was made Chief of the Research Center, with Informa

tion Services under William vl . Geddings . Model-prototype confirmation studies vrere 

absorbed in Hydraulic Analysis activities of the Hydraulics Division. 

13. From that time and continuing to the present, Research Center activities 

have resulted in a large number of reviews, analyses, and searches for technical 

information; over 200 translations; establishment of some 59 foreign and 43 domestic 

publications exchange agreements; lists of recent library acquisitions; List of 

Definite Project Studies; various Miscellaneous Papers; comprehensive bibliographies; 

Combined Series WES Bulletins (initiated in 1947--discontinued in 1954 due princi

pally to lack of funds); Annual Summary (successor to earlier Quarterly Summary); 

distribution and sale of many thousand publications; and greatl y expanded library 
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services . Research Center operations are funded by the Civil Works Directorate of 

OCE under the Engineering Studies (formerly Civil Works Investigations) Program, 

plus (since 1960) direct charges to military accounts for their equitable share of 

the services rendered. Costs have va,ried from some $60,000 in FY 1949 to $145,000 

(plus $115,000 Military) in FY 1968. 
14. A Speci fications Section, designed to aid the Military Construction 

Directorate of OCE in keeping up with changes in guide specifications and referenced 

publications for civil and military construction, was added to the Research Center 

in February 1961. This section has been headed since its inception by Virginia Dale, 

assisted by Marjorie Carl son and Bettie Ransome . Financed by MCA funds, the costs 

have increased from $27,000 in FY 1962 to $37,000 i n FY 1968. 
15. As the largest and most rapidly growing element of the Research Center, 

and the function most seriously affected by the 1960 fire, the Library merits spe

cial mention. 

16. In the fall of 1947 defi nite steps vrere taken to fulfill the Library's 

expanded mission and a detailed reorganization plan was developed by Alan G. 

Skel ton, Technical Librarian, and C. B. Patterson, then Chief of the Research Center . 

The Library was functionally divided i nto reference and cataloging departments, the 

collection was screened for elimination of useless items, and recognized standard 

library practices were put into effect . During the next several years great progress 

was made in development of the collection and recruiting of an adequate staff. By 

1960 the collection included more than 50,000 accessioned items as well as several 

thousand unaccessioned copi es of periodicals, reprints, reports, etc . Supplementi ng 

this vras an outstanding card catalog i ndex of some 275,000 cards (many containing 

abstracts) alphabetically arranged by subject, author, series, etc . Some 7000 ref

erences vrere on loan each day in approximately 40 states . 

17. In the 1960 fire all of the coll ection was lost except for about io,ooo 
items that were out on loan at WES or elsewhere . The greatest loss, however, was 

loss of the card catalog index, which represented 13 years of effort and without 

which the collection could not be properly used . The Library was reduced in one 

night from one of the outstanding engineering libraries in the Southeast to a scat

tered, small collection of unindexed books. 

18. During the intense rehabilitation program begun immediately after the 

fire , the Library staff was divided into two groups: one which attempted to give 

service with its limited resources to the Corps of Engineers, and another which 

concentrated on the acquisitions and reprocessing program. 

of $328,000 was provided by OCE for Library rehabilitation. 

Funding in the amount 

During the months that 

followed, monthly acquisitions ranged from as many as 9100 in March 1961 to as few 

as 950 in November 1963, and by 1964 some 120,000 individual items had been ob

tained through purchase, gift, and exchange . (Gifts were so generous that only one 

out of seven publications had to be bought.) The monthly acquisition rate, when 
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compar ed to the rate of less than 1000 new publications per month prior to 1960, 

illust rates the impact of this acquisitions program on the processi ng requirement . 

Of some assistance in the rebuil ding process was a Library Advisory Board, tempo

raril y constituted to include technical representatives from using divisions, that 

advi sed the Library staff on references to be acquired in order for the collecti on 

to meet present and future needs . 

19 . Foll owing rehabilitation the Research Center Library resumed its position 

of serving the Corps of Engi neers as the central reference library i n the f i elds of 

hydraulics, soil and rock mechanics, flexible pavements, expedient surfacings, con

crete testing, mobi l i ty of mi litary vehicles, nucl ear weapons effects , environmental 

studies with military applications, engineering geology, and related subjects . Along 

with being a research library, it functions also as a bibliographic center by reason 

of i ts having the catalogs of eleven other similar organizations, forei gn and do

mestic, whi ch are of great value in engineering research. There are more than 

500,000 reference cards in the actively growing files, and more than 1500 reference 

items are received each month and incorporated into the collection of some 200,000 

i tems . Materials are presently on loan in 40 states and 7 foreign countries and 

ar e being used by 115 Corps of Engineers offi ces, Government agencies, and other in

stallations . The daily number of items on loan now numbers more than 17,000 . Com

pl ete microform facilit i es are now available . The Library will assume a critical 

support responsibility when Information Analysis Centers are establ ished at WES in 

the near future as planned . 

Electroni c Computer Branch 

20. In early summer of 1957 , it was learned that an IBM- 650 computer would 

became available for rental, and the decision was made for WES to acquire this 

machi ne and apply the new technology to computation of scienti fic and engineeri ng 

problems for WES and the Lower Mississippi Valley Division and its Districts . 

Earl y in July C. B. Patterson was assigned, in addit i on to normal dut i es, personal 

responsibility for planning the new facility, recruiting the programming and oper

ating staff, arranging programming training for user engineers, sel ecting periph

eral equipment, preparing the site, obtai ning suppl ies, determining operating pro

cedures, and having enough problems programmed by the deliver y date of mid

September to provi de at least 50 percent prime- shift uti l i zation. He was assisted 

in an outstanding manner by two Army enlisted men, PFC Edward V. Resta and 

PFC Stephen A. Closs, who were transferred to WES for this task because of their 

previ ous acquaintance with I BM- 650 equipment . Two key-punch and EAM operators, 

Ber nadine Reynolds and Ali ce M. Woody, were recruited . The imposs i bly short dead

line was successfully met, and so began the f irst di gital computer center in the 

State of Mississi ppi . 
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21 . As the facility became operat i ve , Donald L. Neumann (present Chief) was 

recruited from the St . Louis District to head the organization; Arthur L. Gilmore , 

an experienced mathematician-programmer from Eglin Field, was recruited to head the 

programming staff; James B. Cheek and Henry W. Heslin were assigned as staff pro

grammers; Harley C. Pierce was recruited for machine room operation; and it is this 

highly competent cadre that has enabled the Computer Center to develop in pace with 

the vastly increased requirement for machine computation since that time . 

22 . Processing of engineering and scientific work for WES and LMVD, on a cost

and- time sharing basis, continued at an increasing rate until the equipment was 

t otally destroyed by the October 196o fire. Within the record time of less than two 

weeks, replacement equipment provided by the IBM Corporation was installed in the 

basement of the Peeples- Newman Building in downtown Vicksburg and the computer fa

cility was back in full operati on. 

23 . It soon became apparent t hat the installed equipment was no longer capable 

of meeting the increased work load requirement . In November 1962, as the facility 

occupied new quarters in its present location, the IBM-650 was replaced with a card 

GE- 225 which was approximately ten times as fast . 

24 . A flatbed Benson-Lehner X- Y Plotter, installed in July 1962, was used 

until decommissioned in January 1968 and machine plotting was thereafter confined 

to the Calcomp Incremental Plotter acquired in September 1965 . The newer machine 

was a substantial improvement in that it provided annotation, special characters, 

etc . , needed for automation of the drafting of plates for WES reports . 

25 . In October 1966, the growing work load justified addition of six low

density tape drives to the computer, which aided in the processing of business ap

plications . Floating-point hardware was installed in March 1967, and this speeded 

processing time by a factor of 3 . 5 to 1 on the average . 

26 . As the Computer Branch grew in strength over the years, its staff of 24 

personnel was divided in November 1966 into two sections: the Math and Analysis 

Section under J. F . Smith, and the Program and Operations Section under A. L. Gilmore. 

27 . By calendar year 1968 the work requirement for ordinary problems had so 

increased that a 23 hour per day, 7 day per week operating schedule was necessary. 

In addition, extra-large scientific problems that exceed the capacity of the local 

machine are being processed on large computers at other locations-- the CDC 38oo of 

ESSA at Boulder, Colorado, and the Univac 1108 and SDS 930 of NASA at Slidell, 

Louisiana. A data- transmission terminal was installed in January 1968 to send and 

receive data off-line from the Univac 1108 in Slidell. Experience in time- sharing 

is also being obtained through the use of four Model 33 teletype terminals tied to 

a CEIR GE- 265 computer in the Washington, D. C. , area over a leased telephone line. 

28. A GE- 420 system is now being installed at WES, with GE-115 computers in 

three of the LMVD districts and Datanet interconnect ions, in order to accommodate 
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WES and LMVD needs for the period FY 69- 72--or until the Corps Regional Center com

pl ex is formally implemented in the Vicksburg area some three years hence . 

Instrumentation Branch 

29. Perhaps no other technology in the past two decades has grown so dramat 

ically in scope and complexi ty as has the electronics industry . With the rapid 

succession of new developments in this field, both the requirements and the capa

bilities of using organizations (such as WES) for more sophisticated measurement, 

control, and recording have grown accordingly . 

30. The ordinary devices associ ated with hydraulic measurements have been 

with WES from the outset--point and hook gages, manometers, piezometers, etc., ap

plied to the slowly changing physical quantities of interest. A small mechanical 

shops activity, under R. A. Ford, constructed tide- control apparatus and other 

electromechanical equipment for model studies then under way. There were no in

struments nor commercial suppliers such as are commonplace today. 

31 . One of the first developments of consequence took place in 1938 when 

J. M. Caldwell began planning for devices to meet high-frequency requirements for 

the Station's first wave tank. This involved pressure cells and wave-height meas

uring devices and a suitable recording means . At about this time Eugene H. Woodman 

(present Chief of the Instrumentation Branch) was assigned to assist with wave tahk 

construction and instrumentation--which resulted in design of a wave plunger incor

porating PIV speed control and adoption of the stepped- resistor wave rod concept. 

32. Shortly before the war the matter of instrumentation and mechanisms was 

indirectly recognized by establishing Experiment Station No. 4 i n the Hydraulics 

Division, with Mr. Woodman in charge, to deal principally with special mechanisms 

on models such as the San Juan breakwater location, the surge and water-hammer 

characteristics of Power Tunnel No . l, Fort Peck Dam, the Pump Suction Chamber of 

Dry Dock No. 4, Puget Sound Navy Yard, and others . Walter Sl ay, Robert Hudson, 

Thomas Spi nks, and Alva Brothers were initiall y assigned to this group, which was 

subsequently augmented by Francis Hanes, William Crawford, C. E. Tompkins, and 

others . Work was assigned from the Soils Division ( seepage analogy bridge, etc . ) 

as well as the Hydraulics Division and during World War II measurements were made 

for many airfield pavement design studies~-involving the development of pavement 

deflection gages and the improvement of a WES earth pressure cell utilizing strain 

gages as developed by Ford and Osterberg. During this period the group was re

organ~zed to include R. A. Ford and his technical assistants and was redesignated 

the Electrical and Mechanical Section of the Hydrodynamics Branch, Hydraulics 

Division. One of the next major projects involved the specification and procure

ment of instruments for the Mississippi Basin Model . 

33 . In 1946, the Central Concrete Laboratory of the Corps was moved from 
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Mt. Vernon, New York, to WES and called upon the Electrical and Mechanical Section 

for the design and construction of a number of specialized mechanisms. By 1947, 
it vras apparent that this Section was performing services for all WES technical ele

ments and it was accordingly withdra\m from the Hydraulics Division, renamed the 

Instrumentation Branch, and operated as a separate staff element until incorporated 

into the Technical Services Division in 1949. 
34. As WES became concerned with nuclear vreapons effects testing, special 

equipment was required for the high-speed dynamic measurements involved. Francis 

Hanes returned from the Louisvi lle Distri ct in 1956 to aid in this program and to 

continue his work as project leader and Corps consultant on the ES Project, "Develop

ment of Equipment for the Telemetering of Hydrologic Data . " In this latter proj

ect , equipment for several complete networks has been designed, fabricated, and 

installed. 

35. In the past few years manyWES programs have become dependent on spe

ciali zed instrumentation talent and equipment for their ultimate success . Facilities 

have been added for data reduction, high- speed anal og-to-digital conversi on, analog 

computer operation, and wave and spectrum analys i s . Selection, writing of technical 

specifications, and procurement of many thousand dol lars worth of complex equipment 

each year has become a major responsibility . Field measurements and installat i on 

of instruments in prototype structures require more personnel than before . 

36 . The Branch has grown from an earlier strength of 25 or so to a current 

strength of 65, and contai ns three mutually supporting sections : Dynamics, under 

Franci s P . Hanes; Measurements and Testing, under Leiland M. Duke; and Construction 

and Maintenance, under Willi am H. Cra>vf'ord. As work requirements have grown and 

diversified, so also have the complexity of operations and the staff capabil ities 

needed to meet them. 
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Appendix XI 

CONSTRUCTION SERVICES DIVISION 

Introduction 

1 . During the formative years of the WES there was no construction unit as 

such. Any personnel engaged in the supervision of construction work were borrowed 

fr~ the Vicksburg District and other agencies for specific jobs on a short-time 

loan basis. Some of these temporary pioneer empl oyees remained 35 years or over and 

were instrumental in the development of what is now known as the Construction 

Services Division. In addition to supervisory personnel, the initial work force 

of construction personnel consisted of approximately twelve laborers, a one-man 

machine shop, and a t'•o -man carpenter shop. Hiring and firing was on a day- to-day 

basis , contingent upon the work load. Templates required for model construction 

were plotted by Hydraulics Division personnel and cut by construction workers. 

Equipment for model construction consisted of a half dozen pointed shovels, sev

eral mattocks, two mauls, and several wheelbarrows. 

2 . During the early 1930 's, a warehouse was built which housed the sheet 

metal shop. A carpenter shop was erected at a slightly later date. 

3. After a time interval of one to two years, construction requirements in

creased, and the first organized construction support group was formed under 

Horace T. Long. The labor force had increased to nearly 300 . Six surveymen and 

craftsmen as required had been added to the work force. The biggest construction 

project at t his point (1934) was the bui l ding of the Mississippi River model (re

ferred to as "94"). Six transitmen, 50- 100 laborers, mules, and slips were used to 

construct this model. 

4. As activities ex:ganded, a need for a shops building to house the crafts 

became apparent. Accordingly, such a building was constructed during 1939 and con

tained all crafts under one roof and continued in this location until the new, 

modern shops building was constructed and occupied in November 1967 . 

5. After construction of the Mississippi River model, there was a fairl y even 

flow of lesser model construction. In November 1940, numerous Reserve and National 

Guard Officers were called to active duty . Among these in the key category of Con

struction personnel were Mr. C. R. Warndof, Chief of the Division, and Mr. J . G. 

Schaf£er . During the war years, Mr. G. W. Vinzant assumed Mr . Warndof's duties and 

continued in this position even after Mr. Warndof's return from active duty. No 

major breakthrough in construction occurred until the period 1940-46 at which t ime 

the war effort brought about the construction of simulated rice paddies, studies in 

trafficability, and an increased volume of work in soils studies. 

6 . From the period 1946 to date, the work of this Division, excluding the 

Mississippi Basin model, has steadily increased in scope and volume. Two new 
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technical divisions were added which increased the requirements for support 

from the Construction Services Division. 

Organization and Major Changes in Organization 

7. In 1937, the Construction Services elements of the WES were known as 

the Operations Section. This Section was composed of the Construction Section, 

Mechanical Section, Field Administration Section, Carpenter Shop, Watchman, and 

Labor Pool . In 1941, the Laboratory Services Division was formed consisting of a 

Shops Section and General Construction Section. In the early part of 1946, the 

Division was reorganized and designated Operations Division. The Division at that 

time consisted of a Shops and Model Construction Branch, Supply Branch, Mississippi 

Basin Model Construction Branch (Clinton), and Safety Section. 

8. In 1947, the Operations Division was composed of the Shops Branch> Con

struction Branch, Operations Branch (Clinton), Equipment Operations Branch, and 

Estimates and Records Section . The organization was the same in 1948, and in that 

year the Division reached the peak in personnel employment with approximately 770 
employees . 

9. The Division was reorganized in 1949. The Construction Branch was 

divided into two separate branches, the Construction Branch and the Model Con

struction Branch. 

10. In 1951, the Division was reorganized and designated as the Construc

tion Services Division, consisting of the Construction and Maintenance Branch 

and the Engineering Branch. Personnel strength during that year varied from 246 
to 375 employees . 

11. From 1951 to 1957 no major changes in organization took place. Personnel 

strength during those years averaged about 200 employees . 

12 . In 1957, the Division was again reorganized to include the Shops Branch~ 

Engineering Branch, Construction and Maintenance Branch, and Construction and 

Maintenance Branch (Jackson Suboffice) . From 1957 to 1963 there was no change in 

organization. Personnel strength during this period ranged from 189 to 285 . In 

1963, the Plant Section was withdrawn from the Engineering Branch and established 

as the Plant ~ranch . In this year also, the position of Assistant Division Chief was 

established. 

13. Since 1963 there has been no reorganization of the Division except for the 

abolishment of the Assistant Division Chief position in 1967. Personnel strength 

from 1963 to 1967 averaged between 285 and 300 employees . 

Engineering Branch 

14. This branch was first created and known a.s the Estimates and Records 
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Section in 1947. In 1951, the Construction Services Engineering Branch was formed 

and consisted of the Plans and Specifications Section, Plant Section , Inspection 

Section, and Materials Testing Section. In 1952, the name was changed to Engineer

ing Branch. The Engineering Branch was reorganized again in 1953 to consist of the 

Engineering Section and Plant Section. These two sections remained until 1963 when 

the Branch was reorganized into the Design and Specifications Section, Estimate and 

Inspection Section, and Plant Section. Later 6n in 1963 the Plant Section was es

tablished as a branch. The Engineering Branch has consisted of two sections , Design 

and Specifications Section and Estimate and Inspection Section since that date. 

15 . A major portion of personnel time in the Engineering Branch is devoted to 

consultation, design, and development of new and unique types of special purpose 

test equipment and facilities . 

Shops Branch 

16. During the middle 1930's the shops were separated both organiza

tionally and geographically. Each shop bad a foreman but there was no general 

foreman or branch chief. The shops were a part of what was then the Operations 

Division and were under the supervision of the chief of that division . 

17. During the period from 1938 to 1941, the shops employed approximately 

25 people and occupied a total area of approximately 4000 sq ft . The total area 

occupied by all the shops at that time was less than half the total area now occu

pied by the machine shop alone. 

18. Increased demands and massive construction programs during and immedi

ately following World War II created a tremendous rise in the number of employees 

in the shops . At peak periods from 1941 to 1946 several hundred people were work

ing in the various shops . During this same period t ,he plastic shop came into being. 

19. After the war ended, the shops personnel was reduced back to its original 

strength and remained relatively stable with an average strength of between 35 to 

45 until 1960. A rapid growth in work load resulted in an increase in personnel from 

45 to 97 during the period 1960 to the present . 

20. In 1967, the shops moved into a new building with a total area of 33,600 

sq ft under one roof. 

21. The early shops were small in size and personnel, had very few power or 

machine tools , and performed but a limited number of operations . Precision equip

ment was nonexistent , rendering highly complex, close tolerance work almost 

impossible . 

22. The machine shop began with three second - hand lathes (which we still have, 

by the way) , a small mechanical shaper, a band saw, and some hand tools . Today the 

machine shop has 14 lathes (ranging in size from 10-in . swing to 37-1/2- in. swing), 

one of which is capable of working to one ten-thousandth of an inch. The machine 
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shop ~lso has milling machi 
nes, grinding and honing machines , numerous drill presses 

of various si ·e" and a jig b 1 
· ~. or ng machine capable of locating and boring holes to 

vithin 25 milliont hs of an i h Th 
nc · e machine shop now produces such i terns as instru-

ments and gages of all sorts, model rocket engines that produce 500 and 1000 1b of 

t hrust. triaxial and torsional shear machines for soils testing, tide-control mecha

nisms, wave machines, and automatic valves for hydraulics research , and myriad other 
items ~ 5 necessary. 

23. The welding shop began with a few oxy-acetylene torches and an anvil 

vith the capability of welding steel only. Today, the welding shop has the very 

latest in welding equipment with the capability of welding all types of steel, 

aluminum, copper, stainless steel, and exotic materials such as titanium. The equip

ment now used by the welding shop includes carbon-electrode arc welders, gas 

shielded-arc welders, and an environmentally controlled wel ding chamber . The weld

lng shop works in conjunction with the machine shop in the production of the items 

mentioned above. 

24. The early electric shop performed standard installation and maintenance 

work on buildings, model shelters, and relatively low-voltage transmission lines . 

The electricians today deal with primary transmission lines of 13,800 volts, perform 

tbe installation of complex circuitry for tide-control devices and remote- control 

systems, and in addition perform repair and rewinding of motors up to 200 hp and 

transformers up to 750 kva . 

25 . The temperature control shop is an outgrowth of the electric shop and 

came into existence around 1948 when project requirements dictated the use of en

vironmentally controlled areas . Today the temperature control shop works wi tb 

beating and ventilating systems of all types and sizes, cold storage and cold room 

equipment, freezers, dehumidifiers, and air-conditioning units up to 250 tons. 

26. The sheet metal shop bega.u with one 8 -ft brake, a hand roll, a power 

nibbler, and a few hand tools. The shop now has almost all the tools and equip

ment necessary for a first -class sheet metal shop. The type of work has evolved 

from some model work and primarily standard sheet metal construction to almost ex

clusively model construction. The shop produces extremely complex structures, 

crests, piers, transitions, weirs, gates, electrical and electronic cont rol and 

wiring boxes, and special tanks of all sizes and shapes . 

27. The nature of the work performed by the carpenter shop has remained rela

tively unchanged through the years . Improvements in methods , techniques, and most 

certainly equipment have increased the capabilities of the shop. The carpenter shop 

now is equipped with power saws of al l types, both automatic and manual, power drills, 

planers, shapers, routers, joiners, and sanders . The carpenter shop now employs 

cabinetmakers of the highest caliber, capable of producing items of aesthetic as 

well as functional value . 
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28. The early pipe shop was located in what is now the expendable property 

warehouse and performed standard plumbing work on water, gas, and sewer lines and 

supply and return lines to hydraulic models. Today the pipe shop still performs 

the standard utility and model piping, but in addition to this they also i nstall 

and maintain high pressure steam systems, hydraulic and pneumatic control and power 

systems, and piping systems with pressures to 3000 psi for handling liquid oxygen, 

nitrogen, and hydrazine. 

29. The first paint shop was responsible for painting structures and build

ings both inside and out, and signs to a limited extent using oil base paints which 

they mixed themselves and applied with a brush. The paint shop still performs these 

duties but they now use latex, acrylic, and epoxy paints and has the latest in spray 

equipment both of the air and airless type. It also provides sandblasting, furniture 

refinishing, sheetrock finishing, and signs of all types from standard lettering to 

gold leaf. 

30. The plastic shop is an offspring of the carpenter shop and came into 

being during the early 1940's when project requirements demanded that some models 

be constructed of a material that was transparent. The material chosen was an 

acrylic plastic called plexiglass, and since this material was worked much in the 

same manner as wood, carpenters were selected for the work. The people employed 

in the plastic shop have always been highly skilled patternmakers and cabinet

makers because the work produced must adhere to rigid requirements and close tol

erances. In addition to working with plexiglass the plastic shop now works with 

fiber glass and all types of plastic products, such as epoxy and polyester resins, 

silicones, urethanes, fluorocarbons, and vinyls . The shop now constructs extremel,y 

complicated model structures, fiber glass molds of all types, special pipes and 

tubing, and numerous flotation devices . 

31. The Shops Branch, which began not as a branch but essentially as a shade 

tree operation with limited capabilities , has developed and matured into an organi

zation of unlimited potentiaL The Shops Branch is now capable of constructing 

almost any type of structure, machine, instrument, gage, or mechanism as needed in 

the research program here at WES. The Shops Branch also provides assistance in the 

procurement of materials and equipment as well as advisory and consulting services 

for special projects. The Branch is limited in its capabilities only by the lack of 

certain tools and equipment necessary to perform highly specialized 1-1ork. With the 

procurement of the needed tools and equipment, the capabilities of t he Shops Branch 

should be truly limitless. 

Construction and Maintenance Branch 

32. The duties of the Construction and Maintenance Branch are defined i n 

the functions of the three sections listed below: 
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Model Construction Section 

33. The Model Construction Section constructs and revises all models. Types 

of models are fixed bed, movable bed, tidal, salinity, structural, wave action, and 

locks and dam. They vary in size from very small models to large ones with a total 

cost of $200,000 or more. The funds used in this section are reimbursed by the con

tracting agencies . In the early years, generally only one model was constructed at 

a time; now six can be constructed concurrently. 

General Construction Section 

34. The General Construction Section performs all necessary support work for 

the various technical divisions . Such work consist.s of construction of test strips 

for various types of landing mat, vehicle test strips, and other types of tests con

nected with advanced ai rfield construction . This section maintains the Station 

grounds, roads, streets, and drainage; it erect~ steel structures, including foun

dations, constructs sumps (water reservoirs for hydraulic models), and provides a 

work force incidental to the operation of the Station. 

Equipment Section 

35 . This section maintains and oper ates over 400 pieces of equipment includ

i ng test vehicles of all types , trucks, cranes, dozers, front end loaders, graders, 

and stati onary plant facilities, such as asphalt and materials processing plants. The 

Equipment Section delivers materials to field parties throughout the United States 

as well as furnishing equipment operator support for special tests outside the 

Station confines . 

Plant Branch 

36. In 1951 , the Plant Branch was first organized and known as the Plant 

Section. It remained the Plant Section unt i l June 1963 when it was reorganized and 

designated as the Plant Branch. 

37. The Branch is responsible for the Stat ion's five-year Plant Replacement 

and Improvement Program, preparation and administration of the plant maintenance 

budget, military housing maintenance budget, comprehensive preventive maintenance 

program for mobile and fixed land plant and residences, and RDT&E special purpose 

equipment . The Branch writes specifications for purchase of engineer equipment and 

vehicles and for inspection of the equipment upon delivery, and is the requisition

ing unit within the Division for tools, suppli es, and materials. 

Construction and Maintenance Branch, Jackson Installation 

38. In 1942, MG Eugene Reybold directed Mr. G. H. Matthes, Director of the 

WES, to conduct an investigation of the practicability of constructing a model of the 

entire Mississippi River and its tributaries , together with all of the reser voirs 

and watershed. 
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39. The Chief of Engineers, in December 1942, ordered the South Atlantic 

Division to start building a prisoner-of-war (POW) camp at the present site of the 

model l ocated nine miles southwest of ~ackson and three miles southeast of Clinton. 

This site was chosen primarily because this property topographically fitted the model 

requirements more closely than other sites investigated. 

40. The South Atl antic Division began construction of the POW camp early in 

1943, and in August 1943 German POW's were brought to the site to provide labor for 

construction of the model . The POW's worked on the project until May 1946. The con

struction of the model, including its verification, was essentially completed in 

FY 1967. The Arkansas River portion of the model has been compl etel y rehabilitated 

and revised to reflect the conditions that will exist after the Arkansas River proj 

ect is completed. This revision was begun in March 1965 and completed in FY 1968 . 

41. The work accomplished by the POW's under the supervision of CPT H. G. 

Dewey, Jr . , and Mr. K. A. Dupes consisted primarily of moving dirt (approximately 

1,000,000 yd, the major portion of which was accomplished after departure of the 

POW's) to mold the 210-acre site to reproduce the correct topography of the Missis 

sippi River Basin. Installation of about 85,000 lin f t of storm sewer , which was 

also primari ly accomplished after departure of the POW's, and drainage work on the 

model site were done primarily by hand labor. 

42 . Civilian personnel under the direction of Messrs . H. G. Dewey, Jr . , J. J. 

Franco, and K. A. Dupes, design engineers, and Mr . A. G. Davis, construction engi

neer, took over the actual construction of the model after the model site had been 

prepared by the POW's . Later Mr . Dewey and Mr. Davis left the WES and t he late 

Mr. H. C. MCGee and the late Mr. R. E. Hinton assumed responsibility for the design 

and construction, respectively, of the model . Mr. T. A. Leggett succeeded Mr . R. E. 

Hinton, who died in 1963, as construction superintendent . 

43. The original method of construction followed the normal model construction 

techniques --construction on the ground in place to cross- section templates placed 

from 1- 1,/2 to 2 ft apart . Later, because the expanding clay i n the model area was 

causing excessive heaving of the model, the method of construction was changed . 

Mr . K. A. Dupes, under the supervision of Mr . H. C. McGee (both now deceased), and 

with assistance from the construction forces under Mr. R. E. Hinton, developed the 

contour method of construction which was used in constructing the remainder of the 

model. Under this new method, model blocks, varying in size up to 150 sq ft, were 

molded on an assembly line method, transported to the model site , and put in position 

on poured-in-place concrete piles. One-quarter - inch strips of 22-gauge metal, bent 

to conform to full -scale contours of the model blocks were inserted i n slots cut in 

the end of 1/8- in . metal rods which were precut to the particular contour elevation 

and installed along the alignment of the contour . This provided metal contours f or 

molding the concrete . After a seven-day cure t he side forms were removed; and the 

blocks were carried by truck to the model site and placed on 8- in. concrete piles 
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with bell bottoms that had been poured in place to a depth of 10ft, which is gener

ally b elow the expansive clay and the moisture content is more or less stable. A 

screw jack was imbedded in the concrete block during construction and metal bearing 

plates were placed on top of the piles to receive the screw jacks. When the blocks 

are set to the correct grade there is a void of about l ft . This prevents the upper 

layer of soil from pushing the blocks upward when it expands . 

44. The cost of construction and design of the Mississippi Basin model vras 

$ll,030,998, and the cost of maintenance was $1,7.18,287 as of l January 1968. 

45. In FY 1964, a publi c access program was added to the Mississippi Basin 

model, including the construction of an assembly building, addition to a tower; 

visual aids, signs, walks, and viewing platforms . This w·ork was essentiallY com

pleted in 1967 at a cost of $60,000 and a cost of $22,000 for annual maintenance . 

46. The Construction and Maintenance Branch, Jackson Installati on, was orga

nized in 1943, primarilY to construct t he Mississippi Basin model and lend support to 

the Concrete Division. Approximately 200 people were assigned for construction of 

the Mississippi Basin model. Thi s Branch has now been reduced to 31 people. The 

phasing out of the construct i on of the Mississippi Basin model brought about a: drastic 

reduction of manpower i n this Branch. The principal duties of the Branch now are to 

lend continuing support to the Concrete Division and make revisions and maintain the 

intricate electronic equipment needed for the operation of the Mississippi Basin 

model, and to provide maintenance as required on the reservation. 

Experiment Station Lake 

47. Included in the reservation area is what is referred to as the WES lake. 

This lake was developed primarily to furnish water as required to early models. 

Throughout the years, from 1929 to 1966, silt deposits accumulated in the lake to 

such a degree that it became necessary to perform dredging operations to preserve 

this lake . Approximately 278,000 cu yd of silt were removed in 1966. 

Housing 

48. During the period 1940-1945 , the need for housing in the Vicksburg area 

became extremely critical. To alleviate this critical shortage and to provide ad 

ditional facilities for military personnel who were being assigned to the Waterways 

Experiment Station, Vicksburg District, and Mississippi River Commission, returning 

servicemen, and other engineer and sc i entific personnel, ll new houses were construc

ted and l existing house on the reservation was renovated. In addition to this, 7 

apartment buildings containing 37 units were constructed in 1946. One of the resi 

dences in the vicinity of the Headquarters Building was demolished . The remaining 

l2 houses are still occupied by military personnel of the Vicksburg District, 
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Waterways Experiment Station, and Mississippi Ri ver Commission. As the shortage of 

housing became less acute, th~ apartment complex was sold to private interests in 

1955. 

Dollar Volume of Work 

49. About 1946, the plant funds allocated WES were $400,000 to $500,000 per 

year and probably less in earlier years . This figure has steadily increased to the 

present program of $2,700,000. 

Grade Structure 

50. The position of Division Chief was originally established a.t GS -13 level 

and was upgraded to GS- 14 in 1953. There has been no change since that time. The 

Chief , Engineering Branch position was established in 1951 as GS- 11. With added 

functions and responsibilities, it progressed upward to its present level (GS-13) 

in 1960 . There has been no change in the grade of the position of Chief, Construc

tion and Maintenance Branch s ince it was established at GS- 12 in 1951. The Chief, 

Shops Branch position was changed from wage board to classified, GS- 12, in 1963. 

In 1968 it was raised to GS- 13. The Pl ant Branch was organi zed in 1963 with the 

position of Chief, Plant Branch, established at Grade GS-11. It has since been up

graded to GS-12. The grade levels of the clerical force are basically the same as 

they were 20 years ago . 

51. The grade structure and pay rate of wage board employees have not kept 

pace with industry through the years and except for across -the-board ''cost of living 

increases," there has been little improvement in the wages of unclassified 

employees . 

Key Personnel Responsible for Si gnificant Results 

52. This Division has had four division chiefs to date : Horace T. Long, 

C. R. Warndof, G. W. Vinzant, and J. G. Schaffer . other key personnel throughout 

the years have been R. A. Ford, Barney Havis, W. C. Hunt, ''Goat" Smith, Will Davis, 

Frank Musil, R. N. Leggett, T. A. Leggett, R. E. Hinton, Al Davis, John Barnett, 

R. T. Garner, J. C. Allen, G. H. Bragg, J . M. Peterson , G. T. Easley, C. L. Rone , 

J. E. Ballesteros, A. L. Sullivan, Sr., P. W. Tompkins, J . P. Wislocki, R. Findley, 

T. Findley, Teddy Schmitt, G. Schuman, E. Trevillion, John Loviza, J . H. Lauderdale, 

Willie Rodgers, C. A. Davidson, Robert Bailess, C. Montague, R. A. Armstrong, 

J. Brogdon, J . P. Pace, Henry Smith, J. M. Hebler, W. R. Leist , E. J . Cronin, M. R. 

Hale, J . F . Elliott, Kenneth P. Eikert, and G. P. Rae. 
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Laboratory and Office Space 

53. In 1930- 31, the first offi ce- l.a.boratory buil ding containi ng a.pproxi 

mately 20,000 sq ft was constructed . From this original beginning, several small 

administrative office and storage bui ldings were constructed in 1934, increasing 

the total to approximately 26,000 sq ft . During the period 1935 through 1945, a 

considerable number of buildings were added--some of them temporary, which have 

since been removed. Of the buildings constructed during this period, there remains 

approximatel y 65,000 sq ft of area. Some of the larger buildings constructed were the 

old shops buildings (1940), warehouse building (1939), Supply and Procurement Offi ce 

building (1939), and a l arge model shelter (1942) which now houses the Niagara Falls 

model. The period from 1945 through 1960 saw a rapid expansion in facilities, par·tic 

ularl y model shelters . Approximately 620,000 sq ft of shel ters was constructed in 

1947-48, several from airplane hangars obtained from war surplus . It was during 1948 

that an office buildi ng containing approximately 6500 sq ft was constructed as head

quarters for the Hydraulics Division. An a.dditional 17,000 sq ft of of fice and admin

istrative function space was a l so constructed, as wel l as approximately 31 ,000 sq ft 

of warehouse and storage space . 

54. The earl y 1960 ' s saw the begi nni ng of construction for most of the present 

office buildings . The Headquarters Building containing approximately 44 ,000 sq ft 

vras completed in 1963 . An extension to the first office building (constructed in 

1931) was completed in 1962, and another addition in 1966. The Reproduction andRe

ports Branch building vras completed in 1966, the Mobility and Environmental Division 

building in 1965, Nuc l ear Weapons Effects Division building i n 1965, Soil Dynamics 

Test facility i n 1962, and the Blast Load Generator faci l ity in 1963 . Several large 

model shel ters were constructed during this period; the l argest one contai ni ng approxi 

matel y 163,000 sq ft was completed in 1965 . In 1966 the new mechanical shops build

i ng containing approximat ely 33,6oO sq f t was completed . Presently under constr uc 

tion is the new Concrete Division laboratory and office buil ding with compl etion 

scheduled early in 1969 . 

55 . The WES has expanded until it presently has approximately 1,500,000 sq ft 

of office, laboratory, test faci l ities, and storage space; approximately 1,200,000 

sq ft of this is hydrauli c model shelters and similar test areas , 50,000 sq ft of 

storage, and 225 ,000 sq f t of office space. 

Monetary Savi ngs 

56. Thi s Division is continuously in search of cheaper and better ways of per

forming its funct i ons . The wooden structures of the 1930's and early 1940 ' s were re

placed by surplus airplane hangars in the l ate 1940 ' s and finally by galvanized i r on 

and alumi num skins over structura~ steel frame sta,rting in the 1950 ' s . The cost of 
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the w·ood shel ters was approximately $8 per sq ft and the cost of the latest galva

nized iron over steel trusses and columns, $1.50 per sq ft . 

Physi cal Growth and Changes in WES 

57 . The ori ginal reservation (September 1930) consisted of 147 acres . In 1934 
an additional 100 acres was purchased; 1944, 45 acres; 1946, 47 acres; and 1947, 90 
a.cres. In 1955 approximately 16 acres was disposed of, and in 1965 to 1967 an addi 

tional 180 acres was purchased--total approximately 595 acres . The attached map 

(fig. XI -1) shows the various additions and the dates acquired. 

Technical Society Partic i pation 

58 . Seventy- five percent of the engineers in the Construction Services Division 

are registered professional engineers (1967) and belong to various professional soci

eties. One engineer i s President-elect of the Mississippi Society of Professional 

Engineers, Vicksburg Chapter. 
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Appendix XII 

OFFICE OF TECENICAL PROGRAMS AND PLAl\TS 

l. General Order No. 4 of the Waterways Experiment Station created the Offi ce 

of Technical Programs and Plans, effective 12 July 1963, under the Technical Direc

tor to provide improved technical control and coordination of WES work at the 

Executive Office level. 

2. F . R. Brown was named as Acting Chief of the Office of Technical Pro-

grams and Plans in addition to his designation as Assistant Chief of the Nuclear 

Weapons Effects Division. Additional qualified personnel were sought to strengthen 

the organizati on and provide the desi red scientific and technical direction, guidance, 

and coordination of the various programs of WES. 

3 . Work was carried forward in a limited way until W. R. Martin was appointed 

by Special Order No . 34, dated 22 October 1963 , as Chief, Management Branch~ Office 

of the Comptroller with a dual assignment in the Office of Technical Programs and 

Plans. Since neither Mr . Brown nor Mr. Martin could accomplish the functions desired 

whil e in a dual assignment, it was decided to make a Corps-wide recruitment for the 

position of Chief and to assign Mr. Martin fUll- time to the Office of Technical Pro

grams and Plans. Since the recruitment effort did not produce any qualified candi

dates, Mr. Brown, then Chief of the Nuclear Weapons Effects Division, was transferred 

to the Executive Office on 14 December 1964 and assigned duti es as Assi stant Technical 

Director and Chief of the Office of Technical Programs and Plans . Thus, the organiza

t i on was staffed and fully fUnctional at the beginning of 1965 with Messrs . Brown, 

Martin, McCarley, and a secretary. J. C. Oldham, engineer, joined t he organization 

in March 1966 . At present the organization consists of three engi neers, one program 

officer, and a secretary. 

4. The Office of Technical Programs and Plans assists the Technical Director 

in the management and coordination of technical programs, particularly those wherein 

projects involve more than one technical division . This office al so provides a 

single information and contact source for· agenci es for whom work is being conducted; 

sufficient background information is readily available to provide on- the- spot informa

tion. Input data are collected on all phases of WES activities and pl aced in table, 

chart, and slide form for the information and guidance o:f the Director; the Deputy 

Director, and the Technical Director. Statements of work proposed for assignment to 

WES are reviewed; technical proposals, papers, and reports are eval uated; reports 

for higher authority requiring input from t he various technical divisions are coordi

nated and prepared . Careful attenti on is given to the detection of critical areas 

requiring action before they become problems. Files of commitments are maintained to 

permit scheduling of facilities and technical effort to best advantage . Work programs 

are bal anced against personnel requirements; statements of investigational work are 

secured in advance for work l oad planning purposes . A Long-Range Plan for WES i s 
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prepared and updated every two years . Numerous other special duties are perfor med as 

the need arises or as requested by the Executive Office . 

5. During the past year consi derable effort has been expended to develop a 

computerized management system designed to provide more and better up- to-date inf or

mation on work scheduling and costs, which will in turn be used for guidance in 

management decisions . This work has been accomplished in cooperation with all divi

sions of WES . 
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Appendix XIII 

OFFICE OF ADMINISTRATIVE SERVICES 

Organizational Growth 

1. The Office of Administra·tive Services had· it1:1 beginning in 1.9-30 -when 

James H. Moore came to WES as a stenographer. At that time the need for adminis~r.a

tive suppo:d to the technical personnel was ver¥ small, b:~cause all administl'a:ti;v,:e 

s~r«ices were being performed by the MRC . Moore's primary duty was the prepal'ing 

of r-eq~si tions and time rolls which were then forwarded to the MRC for prGoessing. 

The organization grew slowly for the next few years with the addition of several 

mor.e. ~}o&ees under M::>ore' s supervision as Chief Clerk. In 1932·, a telephone 

switchboard was added and Mrs. Lucille Nettles was hired as the first operator. In 

1936, Moore was appointed head of the Administration Section which was made up of 

six subsections . These subsections were: (a) file and library, headed by Claude c. 
Lee, assistant clerk; (b) stenographic work, performed by junior clerks Earl H. 

Teeter and M. B. Jacobsen and stenographer Mary K. Donald; (c) telephone switchboard 

oper_aileti by Ivy V. Hanna; (d) messenger service; (e) instructor's a.ssistant ,. W. C. 

Koerper; (f) transportation, with chauf'feurs Jinnny Duncan, J . Jackson, c. Gary, and 

R. Smith. 

2 . By 1941, the Administration Section had been reorganized as the Adminis

tration Division under Moore, and consisted of three sections: Administration, 

Library~ and Supply and Property. The scope of the s.ervices provided had be.en ex

panded in that the supply and property responsibilities for WES had been added under 

s. w. Watson, storekeeper. By l943, two additional sections had been added. The 

first was the Cost Section with H. L. Calvin as principal clerk and the Personnel 

Section headed by Luther C. Marsalis, Jr . , as senior clerk. Other organizational 

changes within the Administration Division at that time included designation of 

secretarial services under Alva F. James and library under Katharine McDi·armid a-s 

assistant librarian . During this period George W. Metz , Jr., was appoint.ed as head 

of the Files, Mailing, and Physical Data Section. These changes indicated that WES 

orgatP.zations were assuming more administrative responsibility, resulting in a de

cline in MRC control and signaling the eventual transfer from MRC to OCE supervision 

s:ellf.~J.!l years later . 

3. After the beginning of World War II~ the Administration Division remained 

fa.ilzi'.Yj sta~le organizationally, but experieneed numerous personnel changes as em

ployees entered into activ!'! duty in the armed se~vices. It Wc!-·S -duri:t:):g this per·iGI$ 

that Ernest Faul.kner became head of the Cost Sec.tion.; H. L. Calvin moved to the 

Personnel Section to replace Marsalis who left for active duty; and V. C. "Post" 

Farrior was :placed in charge of Files, Ma;i).ing,, a:ptd Physical Data Section. 

4. In 1946, Moore became an Administrative Assistant in the Special Assignments 
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Branch directly under the Executive Office, and Earl H. Teeter was promoted to head 

the newly designated Office Service Branch, replacing the Admini stration Division. 

Although the name was changed, the services provided by the Office Service Branch 

remained much the same . With the placement of WES directly under OCE in 1949, the 

Personnel Section and the Procurement and Property Section were established as 

separate b ranches. At this t i me Moore returned as head of the Office Service Branch, 

whi ch consisted of the General Service Section headed by George Metz , Jr . This one 

section included the records administrator, telephone operator, all cl erk

stenographers, mail and file clerks~ and the messenger service. 

5. It is important to note that at this time at the WES Clinton Suboffice 

there was an Administrative Branch headed by James A. Harri s, which incl uded a 

Personnel Section, under M. M. Aden; a Cost Secti on, under E. B. Yarbro; an Office 

Service Secti on, under W. M. Pace; and a Supply Section, under L. L . Spencer . Later, 

the existi ng Securi ty Section, under W. P. Taylor; was placed under the Administrative 

Branch. This Branch provided the Cl inton Suboffice •lith services similar to those 

provided by the Office Service Branch for the Vicksburg Installation, but at that 

time was not connected with its Vicksburg counterpart . As the personnel strength 

of the Suboffice declined, the duties of these sections were transferred to Vicks 

burg and only the Securi ty Section remained, it being placed under the Office Ser

vice Branch. 

6 . A Travel Unit was organized in 1947 with Jack Garner as the Travel Clerk. 

D. P. Maggio was appointed as a Travel Clerk in late 1947 to replace Garner who 

transferred to Finance. Maggio also moved to Finance in 1948 and W. M. Pace trans

ferred f rom the Suboffi ce to become Travel Clerk. 

7. By this time, the General Service Section had organized its work under 

definite functions which were later to grow into major administrative programs at 

WES . V. C. Farrior was the records administrator working in the early records pro

gram, and R. N. Hennegan, methods examiner, was in charge of Forms Control. 

8. The fire fighting and guard services in 1947 ivere in two separate sections 

under the Utilities and Security Branch. Bob Mobley was Chief of the Guard Section 

and the Fire Protection Section Chief ' s job was vacant. Also under the Utilities 

and Security Branch was the Transportation Section beaded by R. B. Feibelman . The 

services provided by these three sections were subsequently placed under the Office 

Service Branch in 1948. In that same year, Joe Scott returned from military ser

vice and was placed in charge of the Transportation Section as the motor vehicle 

dispatcher. :Bob Mobley was appointed head of the newly designated Security and 

Custodial Section, which included fire protection, guard services, and janitorial 

services. 

9. In 1951, Moore transferred to tbe Fiscal Branch to supervise the Cost 

Section and Metz •~s appointed Chi ef, Office Service Branch, in a dual capacity as 

Chief, General Service Section . The Branch at that t ime consisted of only two 
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sections: the General Service Section, providing records, forms , mail and records, 

messenger, communications, correspondence, travel, and transportation services; and 

the Security and Custodial Section, providing guard, fire, and janitorial services. 

Katherine Ellis became Chief of the Travel Unit, and Pace moved to the position of 

Records Administrator when Farrior was called to active military duty . This orga

nizational structure remained constant until 1954, except for a brief period in 1951 

and 1952 when the Security Section was placed under the Construction Services 

Division . 

10 . I n 1953, James Harris transferred from the Clinton Suboffice to the 

Vicksburg Installati on as Chi ef of t he Office Service Branch. Metz remained Chief, 

General Service Section, and the Security and Custodial Section was brought back 

under Offi ce Service Branch with Bob Mobley again as its head , after his return from 

the Korean War. 

ll. With the steady growth of the Station, the work of the Mail and Records 

Section had expanded to the point that in 1954 it was made a separate section 

under the Office Service Branch, and was responsible for the mail function , central 

files, records management, and messenger service. Metz remained as chief of t he 

section. William Pace was promoted to Chief, General Servi ce Section. In 1955, a 

lengthy illness forced Metz to step down from the position of section chief and 

L. L. Spencer transferred from Construction Services Division as Chief, Mail and 

Records Section . In 1959, he retired and Farri or moved up t o replace hi m. Mina 

Hall, who was a travel clerk, was promoted to Chief, Travel Unit, in 1960 when 

Katherine Ellis transferred to the Construction Services Division. In 1961, the 

Forms Management Section was formed and Pace was appointed its chi ef . J . S. 

Taylor, Jr., became head of the General Service Section. 

12. A major reorganization of the Office Service Branch was effected in 

1963 to bring it into line with other Corps of Engineers elements, and to better 

define the Branch's functiqns and responsibilities . The new designation was Off ice 

of Administrative Services; the four sections were elevated to branch level , and 

the uni ts redesignated sections. Fred Shields was Chief, Messenger Section, and 

Cl arence Connor v~s promoted from janitor to Chief, Custodial Section. 

13 . Harris retired in December 1965 and Taylor was moved to the chief's job . 

The following December brought substantial changes in the .personnel staff. Farrior 

retired as Records Management Officer, Edith Rollins and Zera (Walters) Ramsey 

retired from Mail and Records, and Eva B. Love died of a heart attack. Dot Atkinson 

was promoted to Records Management Officer , and Lois Criner became head of Mail and 

Record.s. Mildred Glenn transferred from the telephone switchboard to assume the 

duties previously performed by Eva Love . 

Significant Activities and Events 

14. The Records Management Program and the Forms Management Program have 
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played an in.ereas~ng : i!@ortant ~o1e in tbe; iliast 'few year~, _£in .impr..oving the efficiency 

of the Station ' s p.aper work . This is the result of Department of t{ae·· Army emphasi s .. 

on the reduction of records }lrodu:ced and maintained,., and on finding the .lea.st . expen

sive way of handling the flow of paper. The Records Program at WES evol ,f.i3d:t from the 

part- time efforts of several ma:i,I and file clerks in the early 1940's to full- time 

duties for a Records Management Officer and a fil'e clerk. Significant milestones 

in the program have been the. establishment of a records hplding area in 1945, -

conversion to. the Army func;::t±ona;t files system in 1961., · and decent-ralization of :the-· 

Station's record files in ·l9~5 . 

15. The Forms Management Program at WES has llkewise experienced a steady 

growth, and now enjoys a ·good reputation known throughout the Corps of Engineers ·. 

This is due in part to the maQy WES forms now in use in othe·r Corps of Engineers 

activities. Many of these forms retain the WES form munber, and are PeqJrlsitioned 

f':rom WES. Also , in 1962 OCE gave WES the task of standardizing· the cement and 

:pozzolan. testing forms used throughout the Corps , resulting 'in fUrther recognition 

0f the WES Forms Pxo~am. 

16. From October 1960, '1;-he date of the fire, through .rune •1963, when the new 

Hea:dqua-rters Building ··was occupied, Office Service Branch was busy with a multitude 

of additional jobs in effecting.recovery from i{fue di saster, and in planning and 

working toward oecupan~y of the new building. On the day of the fire, action was 

begun to relocate offices which had been burned out~ and to obtain needed f'urniture 

and equipment to reestablish ·0perati ons. The relocation of the Reproduction and 

Reports Branch to the Park Building necessitated the establishment of a courier 

servi.ce between that office and WES. Hbward J"Grtes• transferred f':rom the LMVD as a 
chauffeur and was as·signed the courier job . 

17 . Many employees lost personal property in the fire, which resulted i.n the 

filing of a substantial number of Claims against the G.overnment. Although tll-~ 

Office Service Branch had been assigned claims a:na investigating responsibilities 

several years earlier, i~lieu of the Station having an Office of Counsel, the 

Branch had never had as many and as unique a group of claims as were filed at t!u).t 

time . The Office of Administrative Services has· continued to be res);lonsible for 

processing all claims, . exC"eprt those that are contractual in natur.e which are handled 

by the LMVD Office of Counsel. 

18. The fire in 1960 and the Cuban missile crisis in 1962 emphasized the need 

for the services provided by the Security and Custodial Section . Although the "WES 

firemen were not able to save the Headquarters Building, because of the nature of the 

fire and the rapidity with which it spread, their immediate availability did prevent 

the loss of the Soils Laboratory and some valuable records. The Cuban .missile crisis 

was an exercise in inc:reased physi·cal security. Since there were not enough personnel 

in the Security and CUstodial Section to man all established gua:rd posts, employees 

in other sections were :g];a:ced on overtime to guard these additionaJ.. posts after . 
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normal duty hours. Since that t i me , addi tional emphasis has been placed on physical 

security planning for emergencies, and subjects i n the field of security have been 

added to the training program for the Security Sections . 

19. The Travel Branch has assumed a pr ogressively heavier work load each 

year as the requirement for WES employees to make official tri ps to accomplish 

the Station's mission steadily increases . The greatest percentage of i ncrease is 

in the area of overseas travel, since WES has taken on more projects necessitating 

visits by project personnel to Europe, South America , and the Far East . The impor

tance of this organization is recognized in i ts evolution from unit status to branch 

level . 

20 . In 1966, when local ambulance services were discontinued, the Office 

of Administrative Ser vices conver ted a carryal l into an ambulance . This vehicle 

is operated and maint ained by the firemen, and has proved t o be a very valuabl e 

complement t o the services provided by the Health Service Unit. 

21. Communication servi ces have been improved and expanded over the year s as 

the need f or them has increased . A new dual-position 608 PBX telephone switchboard 

was installed in 1963 as a replacement for t he origi nal switchboard i nstalled i n 

1932. The first mobile radios were i nstalled in WES automobiles and t rucks in 1963 . 

The r adio network now includes three frequency channels and approximately 27 mobile 

units, and provides immediate communicati on to WES mobile uni ts in the Jackson area 

and at the Big Black Test Site . 

22 . WES was not involved with t he handling and storage of cl assified informa

tion until after the beginning of Wor ld War I I, and then only in limited quantities . 

After the end of' the war, there were an increasing number of projects requiring 

pr oduction, storage, transmission, and destruction of classified documents . The 

Security Officer's job at this time was established as an additional duty for 

W. L. Bache, Jr . , Executive Assistant, but as the volume of materi al increased, 

this responsibility was later transferred to Harri s . The duties of thi s job also 

included the periodic changing of combinations on cl assified security contai ners . 

The Security Offi cer' s job remains a major function of the Office of Admini strative 

Services . 

23 . The Transportation Section has always been a center for great activity 

because of the large demand for official transportation occasioned by the Stati on ' s 

remoteness from commercial transportation facilities. Through the years it has been 

necessary to use chauffeur-driven vehicl es to transport WES travel ers to and f rom t he 

airport and railroad station in Jackson . The trips to Jackson had become increasi ngl y 

easier and shorter as the hi ghway had been improved over the years. However, in 1963 

the new Jackson airport in Rankin County was opened, adding approximately 40 miles 

to the round trip between Vicksburg and the air terminal . 

24. Cafeteria facilities at WES were nonexistent in the early 1940's. However, 

there was a concession area l ocated across the street from the Headquarters Building 
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vrhich was operated by an elliployees ' organization Jr..nown a s the Employees Cooperative 

Association and managed by Mrs . F . C. Froef1~ig . By 1946 , a cafeteria had been 

constructed a nd a contract avrarded to l•lrs . Annie Mae Foster for its operation wit h 

the Offi ce Service Bran c~1 respons ible for ge nerally monitoring the operation of 

the cafeteria . Later, as the demand for Jnore <linin: facilities increased, t he 

cafet eria was relocated to t he Headquarter s Building~ and a sma.ll concession con

structed near Hangar No . 1~ both of' vrltich t'tave been overated conti nuousl y by 

Mrs . Fos ter . 
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Appendix XIV 

SUPPLY AND PROCUREMENT OFFICE 

l . Supply activity at the WES began in the swnrner of 1933 when S. W. (Sam) 

Watson, assisted by Tyler Bayne, opened a small one- room toolhouse as a part of the 

Administrative Unit of the Operations Division (now Construction Services Division) . 

As first constituted, the Supply primary mission was the storing, issuing, and 

repairing of commonly used tools and equipment for use by the entire Station, although 

primarily for the construction forces. Gradually, the function expanded to include 

keeping on hand a small supply of nails, nuts, bolts, etc . , for general use. 

2. With the advent of construction "on the hill" of Model "94" in early 1935, 

J . J. Kirschenbaum joined the Supply organization. At that time a second toolroom 

on the hill was added, and in late 1935 a stock account was established when the first 

warehouse building was constructed. The Mississippi River Commission (MRC) retained 

responsibility for purchasing and property record accounting during the early stages 

of WES growth. Supply function then consisted of responsibility for maintaining tool

rooms, maintaining a stock account, placing requisitions for materials and supplies 

with MRC, physical receipt of materials and supplies for which receiving records were 

forwarded to MRC for payment, and maintaining a "hand receipt" system of property 

record keeping. 

3. During the late 1930 ' s, MRC gradually delegated more and more authority to 

WES in these areas. In 1939, responsibility for a complete WES property accounting 

function was handled by Supply with accountability vested in MRC. In 1941, small 

purchase authority to $100 .00 was granted by MRC to WES . In addition, WES Purchasing 

Agents assisted the MRC in finding needed materials and equipment and in soliciting 

bids. In 1943, the MRC satellited WES on the Vicksburg District for major purchases. 

In 1943 also, transportation agent authority for shipment of materials and supplies 

was delegated to Supply. 

4 . The World War II years found Supply with the difficult mission of obtaining 

scarce materials and equipment with most WES activities not having a high enough 

priority to acquire them. Purchasing was more a function of 11finding" than "pro

curing . " During this period Messrs. S. W. Watson and John R. Reeder, who joined 

Supply in 1941, "scrounged" supplies by the "beg and plead" method. They also 

maintained constant liaison with Army installations in Mississippi and nearby states 

which netted some "cast-off" supplies and equipment which were rehabilitated for 

WES use. 

5 . Shortly after World War II, when WES started to become completely self

supporting, Suppi;y likewise became a complete organization •rith the addition of a 

Contract Section under Mr. E. H. Teeter in early 1948 . At that time, all Supply 

activities necessary to support WES were available from the WES Supply staff. Con

tinued growth of WES resulted in the need for support of in- house activities by 
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obtaining the services of professional organizations and educational institutions by 

contract. The growth of this activity resulted, in 1964, in the final reorganization 

of the Contract Section into a Contract Branch consisting of Advertised Contract 

Sect ion, Negotiated Contract Section, and Contract Administration Section headed by 

Mr. A. J. Breithaupt, Mrs. Connie A. Mattingly, and Mr. W. W. Whatl ey, respectively. 

6 . In early 1953, the change in concept of the property accounting function 

f rom an operating organization to a financi al accounting organization caused an OCE 

directive which transferred the Property Accounting function to the Comptroller 

organization. The Supply organization then included functions of open market and 

contract purchasing, responsibility for physical handling and operational property 

duties, storage, distribution, receiving, and shipping . These functions remain un

changed and constitute the mission of the Supply and Procurement Office of today. 

1. The Supply organization operated from its inception as a unit of the 

Operations Division until 1937 when it became a unit of the Administration Division 

under Mr. J. H. Moore . In early 1946, Supply again became a unit of the Construction 

Services Divisi on; then on 1 January 1947, it became a separate unit of the Adminis 

trative Staff where it has remained since. Those serving as chief of the Supply 

organization have been Messrs. S . w. Watson, 1933-1946 ; Morgan L. Warren, 1947-

1952; and John J . Kirschenbaum, 1953 to date. 

8. A partial list of "old t i me" employees is as follows : In 1936, Messrs . W. C. 

Clark and Robert Meeks joined the Supply organization; in 1938, Messrs. Glen P. Johnson 

and Fred Davis; and in 194o, Messrs . Fast, Stapleton, McClatchey, Tonner, and Ridley. 

In 1943, a new milestone was passed when members of the fairer sex became a part of 

Supply staff. Many of the older members of the Suppl y organi zati on served during 

World War II and some were recall ed during the Korean War . 

Purchasing Br anch 

9. The purchasing function at WES started in 1933 as pickup assistance to the 

MRC Contracting Office . Later in the 1930's, Supply personnel began soliciting bids 

and finding materials and equipment for the MRC Purchasing Office . In 1941, Mr . s. w. 
Watson was delegated authority to sign purchase orders for sma,ll dollar value pur

chases of locally available items; the MRC still handled larger purchases and con

tracts . The amount of delegated authority increased as purchasing proficiency grew; 

and in 1946, the maximum open market authority allowable of $100.00 per purchase was 

granted to WES. Keeping pace with changes in regulations affecting small purchase 

authority, WES continued to get the maximum allowable which is now set at $2500.00 

per purchase. 

10. Growth of WES caused organizational expansion, and in early 1948, the pro

curement function, headed by Mr . John J. Kirschenbaum, Jr., was broken down into Open 

Market and Contract Purchasing Sections • Open Market Section later became the 
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presently designated Purchasing Branch. Mr . John R. Reeder was the first chief 

of Open Market Section, succeeded in 1949 by Mr . G. T. Edwards; and after an 

absence from WES, Mr. Reeder again became Chief of the Purchasing Branch in 

January 1968 upon Mr. Edwards' retirement. 

Contract Branch 

11. As a result of the need for support of the in-house capabi lity through 

services of professional organizations and educational institutions, in early 1948 

the Di rector was delegated full Contracting Officer authority and a Contract Section 

was added to the procurement organization. This section had to pioneer in the use 

of cost type contracts for procurement of research services, because in the late 

1940's, regulations had not been written to cover this aspect of contractual activ

ity. The first Contract Secti on was headed by Mr . Earl H. Teeter, assisted by 

Misses Katie Evans and Connie Avery (Mattingly). In addition to the functions its 

name implies, the Contract Branch also is responsible for loans, transfers, and di s 

posal of property; it serves as liaison for WES with the Vicksburg District for real 

estate matters and with Legal Counsel, MRC, for legal matters pertaining to con

tracts. This branch has not only taken care of WES needs to fulfill its mission but 

bas assisted in procurement in support of Southeast Asia by executing and administer

ing multimillion dollar production contracts of landing mats and membranes . 

Supply Control and Distributi on Branch 

12. From the two-man, toolroom operation in 1933, Supply had added the opera

tion of a stock account by late 1935. The primitive, hand-receipt property accounting 

system in the mid-1930's grew to a full- fledged property accounting and operation 

function in 1939 ; and in 1946, complete accountability and responsibility for prop

erty was vested in WES by the appointment of aWES Accountable Property Officer. 

Similarly, responsibility for receiving supplies, with notification thereof to MRC, 

eventually led to complete responsibility for inspection ru1d acceptance of materials 

and supplies in 1940. Similarly, also, requests to MRC for shipment of supplies and 

equipment became a function of WES with the appointment of WES transportati on officer 

and transportation agents in 1943 . Mr. Carl Fast headed the Warehouse Unit from 1941 

to 1946, Mr . George Herndon from 1946 to 1954, and Mr. W. C. Clark from 1954 to 

present. Mr . C. F. Trevilion has headed Receiving and Shipping Section since 1954, 

and Mr. E. L. Nelson has headed Stock Section since 1962 . 
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Appendix XV 

REPRODUCTION AND REPORTS BRANCH 

1. This appendix describes first the evol ution of the present Reproduction 

and Reports Branch, and then takes up the development of each of the four Sections 

of the Branch separately. 

2. The first element of the Reproduction and Reports Branch to come into 

being was the Photography Unit, vrhich was organized in 1933 and consisted of a staff 

of two with F . B. Gautier in charge. I n 1936, a Drafting Section of two employees 

was set up with H. K. Roberts, Jr., in charge . In 1937, the Photography Laboratory 

and the Drafti ng Section were combined in a Drafting and Photography Section under 

R. R. Conner, which reported through the Executive Officer to the Director. In 

1938~ a Reproduction Unit of three employees, with J . M. McCaskill in charge, was 

organized under the Construction Section whose Chief was C. R. Warndof. 

3. In 1941, the Drafting, Photography, and Reproduction Secti ons were made 

components of Laboratory Services, under J . B. Tiffany. R. D. McCary had succeeded 

H. K. Roberts as Chief, Drafting Section. The Sections had grown somewhat l:)y then, 

as described subsequently in the discussion of each Secti on, and they expanded much 

more during the period of World War II, when women were first employed in these 

Secti ons . In November 1941, Mr. Tiffany combined the three Sections into a Repro

duction Branch and appointed J . M. McCaskill the Branch Chief . 

4. By 1944, most of the original employees of the three Sections had gone 

into the Armed Services . The Reproduction Branch became the Reproduction Division 

under DeKalb Wylie with M. L. Anderson in charge of the Photography Section, C. H. 

Lefeve in charge of the Drafting Section, and E. L. Price in charge of the Printing 

and Lithography Section. The three Sections had 29 employees, and were kept busy 

with war- effort work. 

5. In 1946, the Reproduction Division was redesignated the Reproduction 

Branch. J. M. McCaskill returned from the Army and resumed his job as Chief of 

the .Branch. Floyd Mobley was made foreman of the Field Print Shop . R. D. McCary 

and F. B. Gautier had also returned from military service and were again in charge 

of the Drafting and Photography Sections, respectively . The strength of the Branch 

had increased to 49 by this time. 

6. In 1950, the Reproduction Branch was made part of the Technical Services 

Division, of which J. B. Tiffany was Chief . Late in that year, the Reports Branch, 

which had been a component of the Research Center (another element of the Techn i cal 

Servi ces Division), was transferred to the Reproduction Branch, as the Reports Sec

tion, with Katharine H. Jones in charge . This reorganizati on unified all groups 

engaged in preparing material for and pri nting reports, thus providing better coor

dination and control of report processing. The Reproduction Branch was then 
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redesignated the Reproduction and Reports Branch . The strength of the Branch, 

organized as it is today, was 68. 
7. In 1951, the Technical Services Division was put in charge of C. B. 

Patterson. 

8. In 1953, the Reproduction and Reports Branch, whose Sections had been lo

cated in several buildings near the Main Building, moved into a new wing of the r.il.in 

Building . For the first time all sections were quartered under one roof, which 

effected a considerable improvement_in efficiency because of the constant inter

change of work . This happy situation l asted until the "Fire'' of October 1960, whi ch 

destroyed the quarters and all equipment of the Branch except the big copy camera 

(even it was severely damaged) . In addition, the photographic negative files, 

several completed, complicated printi ng jobs, and some report drafts (in the Reports 

Section) were lost . 

9. With no housing avai lable f or the Branch on the WES reservation, the 

Drafting, Reports, and Printing Sections (except for the big copy camera) were 

moved to unoccupied space in the headquarters building of the National Park Ser 

vice, about four miles from WES . Temporary quarters were hastily constructed in 

a cleared area of the burned building for the Photography Section, and a shelter 

was built around the big copy camera . 

10. Most of the equipment needed to put the Drafting, Photography, andRe

ports Sections back in operation was not very difficult to obtain. Some could be 

purchased locally, and some was borrowed from other Government offices or fvom 

commercial firms until the items ordered were received. These procedures enabled 

these Sections to get back in operation within a week . However, this was not true 

of the Printing Section . The measures used to get it back in operation are outlined 

in the discussion of that Section. 

ll. In February 1962 , the Reproduction and Reports Branch was made an inde

pendent Branch of the Advisory and Administrative Staff, under J . B. Tiffany, 

Technical Director. 

12 . In 1963, all Sections of the Branch moved into the new WES Headquarter s 

Building. However, almost before these quarters were finished, the work load and, 

consequently, the staff of the Branch had increased so much that the allotted space 

was not adequate. To relieve the crowded conditions throughout the entire Headquar

ters Building, a new Reproduction and Reports Branch Building was authorized and was 

completed in 1966. The building provides excellent working areas for the Drafting, 

Photography, and part of the Reports Section . The Field Printing Plant and the Pub

lications Distribution Unit are still in their original quarters in the Headquarters 

Building, but future plans call for additions to the :Branch Building that will again 

put all elements of the Branch under one roof. The strength of the Branch is now 91. 

13 . On l2 April 1968, Mr. McCaskill retired after 35 years of Federal Govern

ment service . The retirement ceremony was attended by one of the largest audiences 
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on record for such a ceremony . Katharine H. Jones was appo i nted Chief, Reproduction 

and Reports Branch, effective 14 April 1968 . 

Photography Section 

14. The design for the origi nal main building provided for a one-room photo 

lab . However, before 1933 there was no off icial photographer, and photography was 

done by I. H. Patty; at times LT H. D. Vogel, then Director, shot movie foot age . 

Negatives were processed in town, with the contact prints made at WES. Back in those 

leisurely days, prints were dried in the sun, so there were very few requests for 

rush jobs. 

15 . During the period 1933-1937, the staff of the Photography Section cons i sted 

of M. L. Anderson and F . B. Gautier, with the latter in charge . J . M. McCaskill and 

I . C. Harper worked in the lab for short pel'iods. A dark room was added for process

ing negatives and slides and, as the work load increased, cameras and lights were 

purchased . Our first 4x5 synchro-flash camera was purchased during this era . 

16 . During 1938-1939 Hugh Allgood, Walter Langston, and Harley Straight were 

added to the staff, and the photo lab was moved to new quarters which provided 

space for additional print rooms and for a small copy camera . 

17 . The Galveston Harbor model was the first on which photography was used 

extensively. A special shelter was erected housing an 8x10 camera 25 ft above the 

model, and permanent lights were installed. Approximately 2500, 8xl0 photographs 

were made of surface currents . Model~rototype scales, important locations, plan 

number, hour, ebb- flow arrows, etc . , were included to provide a comprehensi ve 

photographic record of each test. 

18. During World War II, M. L. Anderson was in charge of the Photography 

Section, with Mildred Miller as assistant. Messrs. Jean Selby, Lee Jones, Steve 

Mattingly, and James Litton were employed as photographers . In addition, several 

women were employed as lab technicians; these included Mrs. Patterson, Arlene 

Cavanaugh, !wRry Cain, Pauline Brown, Averine Allen, Mary B. Wood, Catherine Hartley, 

Evelyn Headley, Dorothy Brumit t, Catherine Ray, and Eva Ray. Photographic coverage 

changed from only hydraulic model photography to include defense - related activities 

in soils and flexible pavement projects . At one time there were 19 people in the 

Section. 

19. In 1945, Mr. Allgood resigned to enter private business. R. M. Rudd 

transferred from the Printing Plant to the Photography Section and John Turner was 

hired as a motion picture cameraman. In 1946 the staff was reduced by 50 percent in 

the historic RIF of that year. F. 13. Gautier reassumed charge of the Section in 

October 1946. During 1947-1950, C. M. Hamilton and W. D. Rutland were added to the 

organization. 

20 . During the 1950's the first 16mm film reports were made for the WES and 

Mississippi River Connnission. The first film report, "Problem at Port Washington," 
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was p roduced i n the summer of 1950. High- speed cameras and custom-built electronic 

flash units were acquired in 1950. Both types of equipment ar e still in service . 

21. To meet the increased work load, it became necessar y to b~ automatic 

equipment for processing negatives . This equi pment has made it possi bl e to process 

several hundred negatives dail y, has increased production, and has provided quality 

control. New equipment has also been purchased to facilitate the making of slides. 

22 . During the peri od 1963-1967 the following were added to the staff: 

R. B. Ball; J . S . Smith; H. W. Tompkins ; J . H. Lindsey; G. W. Newman; and J . W. 

Turner, Jr., who transferred to the Vicksburg Di strict i n 1947 and returned to 

the WES in 1965 . Mr. Smith resigned in 1967. 

23 . In 1966 the Photography Section moved to i ts present location in the 

Reproduction and Reports Branch Building . The physi cal plant is on a par wi th the 

best i n the South . Four separate processing rooms are available, plus automati c 

processors for film and paper , and motion pi cture editing equipment. 

24. A major breakthrough in photographing t i dal models h.a.s been accom

plished. By using electric shutters which are actuated simultaneously by the model 

t i dal mechanism, it is possible to secure preci se time exposures on the several 

cameras used to photograph problem areas . By flashing a controlled electronic 

light, a dot i s p roduced on the float s \vhi ch trace the surface currents and thus 

indicate the direction of flow. Bottom current directions ar e shown by dye crys

tals , and bottom velocities by tracing the path formed by ping pong balls that have 

been injected with salt water so that they travel on the bottom. For long time

exposures varying from 30-60 seconds , required for extremely slow currents , flash

light bulbs powered by small batteri es packaged i n styrofoam provi de an ideal 

method for traci ng current directions . 

25. Approximately 30 motion p i cture f ilm (l 6mm) reports hav"S been produced 

and are currently in the WES circulating library. Over 125,000 negati ves are on 

file. Although the work load has increased cons i derably over the years, the present 

staff consi sts of 10 photographers--half that of the World War II peak. The capa

bilities of the Section have increased, however , to meet the specialized demands 

of the operating divisions. The Section i s now geared for maximum speed and 

service . 

26. The fol lowing is a fairly complete list of personnel who have been em

ployed in the Section . 

Averine Allen 
Elmo Allen 
Hugh Allgood 
M. L. Anderson 
Ronnie Atkinson 
R . B. Ball 
Mary Bell Bobb 
Paul ine Brown 
Dorothy Brumitt 
Mary Cain 
Arlene Cavanaugh 

Stuart Easterby 
Darrel Elsea 
E. W. Frost 
F . B. Gautier 
Mary B. Habeeb 
C. M. Hamilton 
I. C. Harper 
Catherine Hartley 
Evelyn Headley 
John January 
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Lee Jones 
W. L. Langston 
J. H. Lindsey 
J . C. Litton 
J . M. McCaskill 
Jack McCaskill 
R. F. McCord 
George McKinley 
Steve Mattingl y 
Helen May 



Mildred Miller 
Billy Moore 
G . W. N e'WlTIB.n 
Charlene Nutt 
Mrs . Patterson 
Catherine Ray 
Eva Ray 

C. R. Robb 
Willie Robinson 
Virginia Rounsaville 
R. M. Rudd 
W. D. Rutland 
Jean Selby 
Lynn Shelton 

Drafting Section 

Billy Sheppard 
JohnS . Smith 
H. M. Straight 
H. W. Tompkins 
J . W. Turner, J r . 
Horton Webb 
R. T. Whatley 

27 . Prior to 1936 all drafting at WES was done by the project engineers, and 

consisted of flood and ebb patterns on movable - bed tidal models , model layouts, 

designs of dams, but principally scour patterns of sand bed models, all drawn on 

large, 27- by 40- in. sheets . 

28. The Drafti ng Section started in 1936 with two draftsmen, and by the 

early part of l 939, had increased to five people . At this time, WES was beginni ng 

to grow and more models were being built, so the Drafting Section started recruit

ing for more draftsmen. It was realized that the size of the drafted sheets was 

getting to be a problem because they had to be folded to fit in reports . It was 

suggested by J . B. Tiffany that a set of standards be set up which would permit 

drawings to be reduced photographically to fit into reports and still maintai n uni

form sizes of lettering . He and several other engineers got together and came up 

with a f~order size of 6 by 9 in. and an overall sheet size of 8 by 10-1/2 in. 

for all reports . The Drafting Section drew up and published a set of standards 

consisting of 20 pages of data to be used as a guide for WES reports. 

29. In the following years, draftsmen were here today and gone tomorrow; 

most vrent to the Army, Navy, and Marine Corps . This was when we h i red our f irst 

women draftsmen and taught them how to draw on the job . 

30. In February 1958, J . B. Tiff any vrrote Station Memorandum No . 108-2 on 

"Preparation and Use of Slides," which is still being used in preparing material 

for pr esentation in talks, and by schools, etc . 

Field Printi ng Plant 

31. In 1938, a multilith and photomaking equipment were lent to the WES 

by Company B, 1o6 Engineer Battalion (Mississippi National Guard) , with the under

standing that members of Company B employed at WES would operate this equipment to 

gain experience and t raini ng while producing the printing for WES . The equipment 

and personnel (3 empl oyees) were pl aced under C. R. Warndof, Construction Services 

Branch, who was al so Company Commander of Company B. 

32 . J . M. McCaskil l (Master Sergeant in the Nati onal Guard) was sent to 

Fort Belvoir, Virginia, for a three-month course in photography and lithography, 

and upon his return in December 1938 vras placed i n charge of the Reproducti on Unit . 
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33 . Some expansion of the unit was begun i n 1939 when Jean Selby, Errunett 

Gautier , and Gordon Cheek vrere employed and a duophoto (photographic copier) was 

added, a l ong with a mimeograph and assembl y table. 

34 . I n 1940, the National Guard was called to acti ve duty and some of the 

.personnel ( I . L. Sor ensen, Gregor y Hut chinson, Ryland Rudd, Gann , and Gastrell ) 

along with the National Guard equi pment wer e moved from the stati on . To replace 

the pri nting e~uipment, a 17- by 22-in . offset press and platemaking e~uipment wer e 

purchased. Ther e w·ere 8 to 10 empl oyees in the Repr oduction Section during the 

per iod from 1940 to 1942 , with a heavy work load of printing, duophoto , and bindery 

work . In Mar ch 1942 , J . M. McCaskill, vho was functi oning as Section Chi ef as well 

as Branch Chief, was called to acti ve duty and Mr . Thurman was made Acti ng Chief . 

He was subse~uently replaced by Karl Dupes, who was later replaced by DeKal b Wylie. 

35 . In 1944, J . M. McCaskill was stati oned at the Army M9.p Service in 

Washington , D. C. , and during this assignment he requested the Reproducti on Section 

to assist i n the war effort by printing several 1 :62,500 ~uadrangle maps . 

36 . In earl y 1946, the MRC printing plant , incl uding all of the equipment 

(let terpress and monotype ) and three empl oyees , vras moved from St . Louis to the 

WES . At this time the Reproduct ion Sect ion became the MRC Fi el d Pr inting Pl ant, 

with Floyd Mobley as plant for eman. Duri ng thi s same period a l arge copy camera 

was moved to WES f r om the Vi cksburg Dist r i ct , and R. F. McCord was t r ansfer red to 

the Stati on as operator of the camera. 

37· For about a year , efforts were made to operate the letterpress e~uipment, 

with very littl e success as the monotype e~uipment was too sl ow to set type for the 

short runs that compr ised the work for the press . Messr s . Tiffany and McCaskill, 

being thor oughly convinced that this e~uipment would not wor k out , went to the 

Commission and convinced Mr . Charles Schwei zer and other s that this obsolete e~uip

ment should be r epl aced wi th moder n offset e~uipment . This was accomplished, and 

an additional 22- by 29- in. offset press and one multilith were purchased. 

38. In October 1960, all of the e~uipment of the Printing Section (except 

the big copy camer a) was lost in the fire mentioned earlier . Because of the paper 

wor k involved and the long del ay in the delivery of printing e~uipment, i t was 

estimated that it would take six months to a year to obtain compl ete repl acements 

for the e~uipment . Since this type of e~uipment could not be bor rowed l ocally, 

the Director, COL E. H. Lang , and Mr. Tiffany sent Mr . McCaskill to Washi ngton to 

try to get some pri nti ng e~uipment on a temporary loan from some other Government 

agency. Through the efforts of John R. Richardson and John Doneghy of the Offi ce , 

Chief of Engineers (OCE), four field units (two press vans, photography van, and 

layout and pla teroaking van) were l ocated at Fort Bel voi r, Va. , 1o1here they were being 

used for training purposes . As this was military equipment , and at WES it was pro

posed to use it for Civil Works reports, there seemed to be quite a probl em. 

However, it was f i nally settl ed, and Fort Bel voi r was instruct ed to deli ver the 
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equipment to WES for a six-month period, after which time it was to be returned 

to Belvoir . The equipment arrived in about three weeks and was in operation one 

week after it was received. Thi s made it possible for the printing plant to be back 

in full production in less than one month after the fire . 

39 . A list of replacement equipment for the printing plant was prepared by 

Messrs . Mobley and McCaskill and taken to Washington by Mr . McCaskill who, along 

with representatives from OCE and The Adjutant General, met with the working 

committee of the Joint Committee on Printing for the purpose of obtaining approval 

from thi s committee for the replacements . Final approval was received in about 

two weeks . 

40. At the end of six months, all of the temporary printing equipment except 

one press van was returned. In another 90 days, the last press was returned and 

the plant was back in full operation with permanent equipment . 

Reports Section 

41 . The Reports Branch was established in 1946 during the general reorgani

zation of WES following World War II . Until that time, each technical division 

had prepared the reproduction copy of its technical reports, with the only central 

control being that exercised by the Director and Executive Assistant in their 

review of the reports. J . H. Moore, Administrative Assistant, suggested to the 

Director, COL C. T. Newton, early in 1946 that a central function be set up for 

pr ocessing the technical reports of all the technical divisions to ensure uniformity 

of styl e and format, and to improve the appearance and readability of WES reports . 

The Reports Branch .was inaugurated as a unit of the Engineer Department Research 

Center, of which C. B. Patterson was Chief . Katharine H. Jones, on return from 

military service in August 1946, was designated Chief of the Reports Branch . As 

of l January 1947 the Eranch, though authorized seven people, consisted of only the 

Chief and one typist ~ 

42. It is of i nterest that the format for WES reports was evolved by J . B. 

Tiffany, Jr . , in the 1930's when he was a project engineer and was required to 

write technical reports for which there was little or no precedent. 

43 . By July 1947, the Publications Distribution Section (consisting of one 

cl erk) had been transferred to the Reports Branch from the Research Branch of the 

Research Center because its function was more closely allied to the work of the 

Reports Eranch . Also by this time, the actual strength of the editorial staff had 

increased to 6 . In 1947, four WES Bulletins and 21 Technical Memoranda (TM' s) were 

published. 

44. In 1948, the Reports Branch was divided into an Editorial Section, con

sisting of 5 editorial clerks and a varitypist under Ida K. Harkins, and a Distri

bution Unit under Mary Alice Kling assisted by one clerk- typist . 
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45 . In 1949, the Research Center became a part of the Technical Services 

Division, of which J . B. Tiffany was Chief. The Reports Branch staff had increased 

to 11 . One Bulletin, 49 TM's , and 3 Miscellaneous Papers were published. (The 

Miscellaneous Papers were not given this designation until this series of reports 

was inaugurated in 1952, but the three reports were actually published in 1949. ) 

45 . Late in 1950, the Reports Branch was transferred to the Reproduction 

Branch as the Reports Section, and the Branch vms redesignated the Reproduction 

and Reports (R&R) Branch . 

47. In the early 1950's the Reports Section undertook for the Mississippi 

River Commission (MRC) and the Vicksburg and New Orleans Districts copy prepara

tion of the annual pamphlets entitled "Stages and Di scharges of the Mississippi 

River and Tributaries . " This work has been continued each year (though most of the 

tabulations are now done on an electronic computer), and numerous other periodic and 

special publications have been and continue to be prepared for the MRC, Lower 

Mississippi Valley Di visi on, and its Districts. 

48. About 1951, Margaret J. (Jo) Powers was designated Chief of the Distri

bution Unit . In that year, at the direction of Mr . Tiffany, the bimonthly publi

cation of a list of the reports in the Reports Section and Printing Plant, entitled 

"Priority for Editing and Printing," vms begun. This list is still used as the 

basic work schedule for the Reports Section, and also serves to infonn the technical 

divisions of the publication schedule f'or their reports. 

49. As mentioned earlier, the Miscellaneous Paper (MP) series of reports was 

established in 1952. Its purpose was to promote making of record minor investiga

tions or data which otherwise might not be reported at all , as well as to remove 

from the primary report series (the TM's) reports of limited scope or interest . 

50. In 1953, James T. Kerbert was designated Chief of the Editorial Unit. 

51. By 1955, the Reports Secti on staff had increased to 18 with the addition 

of editors , proofreaders, typists, and another clerk in the Distribution Unit . The 

last WES Bulletin, No . 4o, was published in 1955, it having been decided that the 

type of material included in this series would receive wider distribution if pub

lished i n professional journals . All papers so published were also to be bound as 

MP ' s and copies f'iled in the Research Center Library so that all Corps personnel 

would have ready access to them. A total of 32 TM's and 32 MP's were published 

that year, showing that the MP series had gained popularity. About this time, too, 

the Reports Section began preparing the reports of the Committee on Tidal Hydraulics 

for publication . This work as well as preparation of various types of reports for 

OCE has continued ever since. 

52. In the fall of 1955, Military Construction, OCE, under COL C. T. Newton, 

set up an Ad Hoc Committee to establish procedures to be used by the Corps l abora

tories in preparing technical reports. Mr. Tiffany offered the services of the 

Chief, Reports Section, to assist the Committee in this work. At that time, WES 
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was the only Corps laboratory which had published its own guide for preparation of 

reports* and also it had the most compl ete publication facilities of any of the 

laboratories. Katharine Jones met with the Committee, made trips to or corre

sponded with the other Corps laboratories to l earn their procedures, and prepared 

a draft of a report preparation guide for the Committee ' s review. The resulting 

"Guide to Good Practice in Technical Report Preparation" was publ ished in April 

1956. The principal changes that it effected in WES reports were the change of the 

designation ''Technical Memorandum" to "Technical Report" and establishment of the 

Research Report (RR) and Instruction Report (IR) series. The first IR was pub

lished i n 1956 and the first RR in 1957. 
53 . In 1958, the organization of t he Reports Section was changed by the 

grouping of the typists and proofreaders into a separate "Copy Preparation Uni t ." 

Edabeth F. Vavra was named Chief of the Unit, which comprised a Standard Machi nes 

Subunit under Rosemary M. Schaff, which prepared primarily WES reports using 

standard typewriters and elite type; a Special Machines Subunit under Jo K. Rawdon, 

which prepared special reports primarily for other CE offices on proportional 

spacing typewriters and varitypers, and fUrnished lettering for the Drafting Sec

tion; and a Proofreading Subunit (consisting of Leila N. Lambert and Beatrice B. 

Hovious), which was directly under the Unit Chief . 

54. In the fall of 1959, Jim Herbert transferred to another office and 

Katharine Jones assumed the additional duties of Chief, Editorial Unit . Rosemary 

Schaff transferred to the Editorial Unit as an editor, and was replaced as Chief, 

Standard Machines Subunit, by June T. Herbert . In that year, 2 IR' s, 51 TR 1 s , and 

64 MP's were published. 

55 . In the October 1960 fire in the Main Building, a good many reports that 

were being processed in the Section were lost, but the technical divisions were 

able to reconstruct most of them. Only one report each of the Soils and Hydrauli cs 

Divisions was completely lost and had to be rewritten. Three translations were lost 

with the original foreign-language text and could not be replaced. 

56 . In March 1961, the Reports Section undertook fo r Military Constructi on, 

OCE, the editing and copy preparation of a large backlog of Gui de Specifi cations 

(both Permanent and Emergency) and Technical Manuals . This work occupied an editor 

and two typists and a considerable amount of the proofreaders' time through 1966. 
In that time approximately 150 Guide Specs were completed, which brought the speci

fications up to date, a project which had been receiving the attenti on of the U. S. 

Congress . Also, about 50 Technical Manuals were compl eted. Revisions or new items, 

particularly in the Technical Manual category, are still received from OCE occasion

ally, but no longer consti tute a significant part of the work load. 

57. In 1962, RichardT . Smart was named Chief of the Editorial Unit . 

* MP 5-128, "Guide for Use in Preparation of Waterways Experiment Station Reports, " 
May 1955. 
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June Herbert resigned, and Mary B. Pikul became Chief of the Standard Machine 

Subunit . 

58. In 1963, the Research Center Library completed a compil ation of all re

ports it could locate that had been prepared for WES by contract. The Contract 

Report series 'Was begun with this compilation, and new reports were added to the 

series during the year . Also in 1963, the Distribution Unit was requested by the 

Publications Division, OCE, to stock and sell to the public some 50 Engineer 

Manuals . This has added consi derably to the work load of the Unit as these Manuals 

are in constant demand. 

59. During 1962 and 1963, the work load of WES reports continuously in

creased and with the added work in connection with the Guide Specs and TM ' s for 

OCE, the backlog of reports being processed in the Reports Section became of con

cern. Through conti nual efforts, more personnel spaces were obtained and personnel 

were recruited so that the strength of the Section grew from 23 in 1962 to 33 in 

1965. As the new employees became trained , the output of the Section increased and 

the backlog steadily decreased. 

60 . In June 1964, the first Army Regulation dealing with the preparation, 

publication, and distribution of technical r eports was published as AR 70-31, 
"Standards for Technical Reporting." Prior to its publication, OCE sent a draft of 

the proposed AR to WES f or comments, which the Reports Section suppl ied. Apparently 

some of them were acted on. The principal effects of the AR on WES reports were: 

a . To emphasize prompt completion . 

b. To change the format of report covers. 

c . To add a distribution statement, disposition instructions, and dis
claimer to report covers. 

d . To require that a distri bution list be included in every report . 

e . To add a Form 1473, Document Control Data - R&D, to each report, 
primarily for the use of the Defense Documentation Center. 

f. To change the manner of listing references . 

~ · To establ ish that contract reports should also follow the forrr~t 
established by the AR. 

The AR gave proper recognition to the Army' s technical reports program, was bene

ficial in standardizing and regulating certain aspects of format, content, and pro

cedures, and gave increased impetus to the WES reports program. 

61 . In September 1964, Station Regulation 335- 3 was published to implement 

the AR (OCE did not publish an ER for that purpose until 1967) . One of the innova

tions of this SR was the establishment, at the direction of the Director, COL Alex G. 

Sutton, Jr . , of a keyman for reports in each technical di vision ''to serve as the 

division chief ' s principal assistant and expediter" of reports and "to act in a 

liaison capacity with the Reproduction and Reports Branch . " This central control 

for reports, where fully utilized, has been very helpful from the Reports Section's 

standpoint . 

XV-lO 



62 • In 1965 , a Proofreading Subunit of 6 people, with Bea Hovious as Chief, 

was established as part of the Copy Preparation Unit. In the fall of that year, the 

need for an additional editor became urgent and Beth Vavra transferred to the 

Editorial Unit. Thereafter, the Copy Preparation Unit was dissolved for a time, 

and each of its Subunits became a Unit reporti ng directly to the Section Chief. 

Also in 1965, the need became evident for editorial assistants to assist the 

editors with mechanical details and relieve them of as much "legwork" as possible. 

Two such positions were established, one in each of the typing units . 

63 . By the end of 1966, the Editorial Unit had reached a strength of 6, 
which appeared to be optimum for the work load, and was meeting the goal of no more 

than two months i n editing for routine reports . However, by the fall of 1967 two 

editors had resigned and a "freeze" on hiring prevented replacing them. To give 

the reduced editorial staff as much help as possible, two editori al assistants 

were transferred from the Standard Machines Typing Unit to the Editorial Unit and 

physically placed near the editors to be more accessible to them. This has been of 

material help in meeting the time requirements for report completion. 

64. Also in the fall of 1967, the Copy Preparation Unit was reestablished in 

order to make optimum use of the personnel in the three subunits by closer coordi

nation of the work. Mert Pikul was put in charge of the Copy Preparati on Unit and 

Lucille B. Logue was promoted to Chief, Standard Machines Typing Subunit. In 

December, Jo Rawdon retired--the first employee of the Reports Secti on to qualify 

for retirement. Evel yn M. Luckett was promoted to Chief, Speci al Machi nes Typi ng 

SUbunit . At the end of the year, the inability to fill vacancies had reduced the 

staff to 30. 
65 . In September 1967, IR 9, "Guide for Preparation of Waterways Experiment 

Station Technical- Information Reports," was publi shed to supersede the long-outdated 

MP 5-128 of 1955. It was principally the effort of Dick Smart, and was a much

needed and very helpful step toward standardizing the format and style of WES 

reports. 

66. In 1967, the following WES reports were published: 2 IR's, 105 MP's, 

74 TR ' s, and 19 CR's . In addition, the annual supplements to TM 6-370 and TR 6-553, 
the quarterly supplements to the Handbook for Concrete and Cement, a Mississippi 

Basin Model report, a Potamology report, the Annual Summary, and 12 translations 

were published, a total of 221 technical publicati ons . 

67 . In April 1968, Dick Smart took over as Chief, Reports Section, when 

Katharine Jones was made Branch Chief. 
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Appendix XVI 

PERSONNEL OFFI CE 

l. Prior to the beginning of World War II the WES had two to three clerks 

who performed duties associated with personnel. At that time, WES administrative 

activities were under the supervision of the Admini strative Assistant of the 

Mississippi River Commission (MRC) and followed those management policies which the 

President, MRC, made known to the WES . Personnel procedures performed during this 

period constituted legwork to be used by the Personnel staff of the MRC in its over

all program. At this time, also, the MRC did not have appointing authority nor did 

they have authority to classify positions. We found ourselves frequently writing 

recommendati ons for. within-grade step increases of $5 .00 per month, furnishing an 

abundance of documentation justifying the recommendation for this increase, only to 

have the recommendation returned, disapproved, with very brief comments that the 

reasons for the step increase were inadequate . We operated entirely "~>Tithout author

ity to take any personnel action except a separation action, which meant that any 

desired personnel action would have to be recommended, furnishing full justification 

therefor, and sent to the MRC either for their determination or for determination 

.of higher authority. 

2 . In those d~s every supervisor was a "~>rorking supervisor inasmuch as the 

supervisor contributed personally in performing the tasks to be completed. Super

vision at that time was undefined . Supervisors were expected to get the job done, 

as now. The Incentive Awards Program consisted of occasional letters of commen

dation. Administering discipline consisted of summary discharges, written reprimands, 

and more often, verbal reprimands . 

3. During this period employees who were considered as office workers wor ked 

only 39 hours a week, whereas the tradesmen and outside workers worked 44 hours a 

week. The tours of duty for office workers were seven hours a day, Monday through 

Friday, and four hours on Saturday. The outside workers' tour consisted of eight 

hours per day, Monday through Friday, and four hours on Saturday. All employees at 

that time received 15 days sick leave a year which could accumulate to 90 days . 

Annual leave was granted to all employees at the rate of 26 days per year and could 

accumulate to a maximum of 60 days . All employees were paid once _a month, except i n 

December, when they woul d get half a month's pay around the 15th or 16th to help 

finance them over the Christmas period. Overtime pay was unheard of and most employ

ees had a lot of compensatory time to their credit . All empl oyees were paid on an 

annual basis; a foreman of laborers may have received $1200 a year, a rodman $900, 

and an engineer $2000 a year. 

4. The Station built up rather gradually in its early years and had f rom 250 

to 300 employees by the early 1940's. 

5. The 106th Engineers and the 155th Infantry , both National Guard units, 
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were called into active duty in 1940 and 1941, respectively. With these personnel 

losses and the losses resulting from induction into the service, and by employees 

volunteering for service, the Station resorted to unprecedented practices in order 

to keep the work going. It began to hire women for jobs that were previously held 

by men and by the middle of 1942 it was not unusual to see women dressed in slacks 

reading gages on models, moving catwalks, and performing the usual duties of 

engineering aids. There were women messengers and a woman timechecker; in fact, 

women were placed in any type position for which they qualified. 

6. In March of 1942, the Civil Service Connnission changed its laws governing 

new appointments . This was probably due to their determination that the war 

period would require many more civilians, many of whom would be surplus after the 

war and who would not fit into the career system. It authorized two types of 

appointments--war service indefinite and war service temporary. These Civil Service 

appointing authorities were utilized during the war and until competitive registers 

were established after the war . Many of the war service appointments were con

verted into the competitive service in later years . 

7. The prewar Personnel Section was first headed by Martin B. Jacobson, who 

was assisted by L. C. Marsalis, Jr.; in the early part of 1940, W. F. Lauderdale 

was appointed as a third member. In the latter part of 1940, Jacobson transfe~red 

to an office i n the Midwest and Marsalis was put into his job, Lauderdale into 

Marsalis' old job, and Joseph L. Franco was reassigned to the Personnel function. 

Franco was the first to leave for service in the Air Force; Lauderdale left next for 

the Marine Corps ; and Marsalis later joined the Navy. There was considerable 

turnover and interchange of personnel in the Personnel function during the war years . 

The increase in the overall strength of the Station necessitated an increase in the 

number of people performing the Personnel functions . Hugh L. Calvin, Jr., who 

assumed respqnsibility for Personnel functions when Marsalis left , resigned in about 

1944 and William B. Adams became responsible for Personnel functions. 

8. In January 1946, there were eight people in the Personnel Section per

forming essentially the same duties as were performed in 1940. There were between 

500 and 600 people on the rolls at that time. Large numbers of veterans were 

returaing and exercising their reemployment r i ghts, including Franco who returned in 

July 1945 and Marsalis and Lauderdale who returned in February 1946. 
9. To appreciate the events that occurred in the following months, it will be 

helpful to review the historical developments in Army civilian personnel management . 

Prior to August 1942, all personnel actions were effected in Washington and all 

Classification Act job evaluations '<~ere preaudi ted and approved in Washington. With 

the immense work force that the Army was bringing together, it was impossible to 

continue to operate on a centralized basis. In August 1942, the Army undertook 

three basic reforms: (l) responsibility for "tailoring" policy was delegated; 

(2) a program evaluation system was establ ished; and (3) re~onsibility for policy 
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execution was delegated "to the lowest practical echelon." The i mplementation of 

the se reforms created considerable confusion throughout the Army as it came about 

when the Army was conducting the tremendous recruiting program that followed our 

entry into Worl d War II . At the time the reforms were undertaken, the WES was not 

greatly affected because the MRC did not delegate the authority and responsibility 

until about April 1946 . 

10 . Shortly after the return of Marsalis, the Presi dent, MRC, announced that 

he was redelega.ting appointing authority to the Director and that plans should 

commence immediately to establish a. system to operate under this delegated authori ty. 

By this time the Army and the MRC had nearly four years' experience operating 

under the decentralized system, and the Station was able to benefit in some ways by 

the experience others had in this transitional period. The first consideration was 

sufficient space for approximately 600 201-files and "control" cards which are 

maintained on each employee, for a. library of civilian personnel regul ations, for 

the payroll function, and for the additional people required to perform these 

additional duties . Training was also a requisite and the MRC assisted greatly in 

this effort . Another requirement was to hire someone experienced in salary and 

wage administration and someone experienced in the purely administrative funct:ions 

of Personnel . Written policies were also needed on all matters that would concern 

supervisors, operating officials, and other employees. The prospects seemed most 

challenging, if not insurmountable, as plans progressed, as preliminary actions 

were taken, and as some amendments in the time schedule were made. 

ll. The organization that emerged from the delegation of appointing authori ty 

to the Director was the Personnel Branch consisting of the Placement Section, 

Employee Relations Section, Salary and Wage Secti on, Administrative Section, and 

Payroll Section . Except f'or the training function (which was administered by the 

Visitors Section), this organization was in accordance with Army's ~ethod of 

organization for operating civilian personnel offices. Clerical functions formerly 

performed were retained and divided between the Administrative Section and the 

Payroll Section~ The management aspects were added to personnel administration, 

probably the most significant action concerning the Personnel organization in the 

history of the Station. 

12. By midyear 1946, the Personnel Office was operational and was frantically 

attempting to satisfy needs of all organizational elements, while at the same time 

trying to gain a better understanding of the principles underlying the management of 

human resources. Two new experienced employees were a.O.ded : Sandy S. Rushing, who 

transferred from the Galveston Engineer District to take over the Salary and Wage 

Section, and John B. Mills, who transferred from the Memphis Engineer District to 

head the Administrative Section. L, C. Marsalis, Jr., was Chief of the Personnel 

Branch; w. F . Lauderdale, Chief, Placement Section; W. B. Adams, Chief, Employee 

Rel ations Section; and J . L. Franco, Chief, Payroll Section . Credit is due 
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Messrs. H. C. Cunningham and Jerry Lawson of the Lower Mississippi Valley Division 

for the assistance and counseling given to the young staff members in Personnel. 

13. Many expansions were planned and some commenced in 1946. The Hydraulics 

Division began the process of moving "on the hill"; houses and apartments were 

being built for military officers and key civil ian employees; the Soils Division 

was expanding its activities in practically all of its specialties as well as 

assuming new areas of investigation; and the Operations Division (later redesig

nated Construction Services Division) was expanding immensely to take care of new 

construction, including the Mississippi Basin model . In June 1946, the personnel 

of the Central Concrete Laboratory, Mt. Vernon, New York, were transferred to WES 

(Jackson Installation) and formed the Concrete Research Division (later redesignated 

Concrete Division) . 

14. During this period~ recruitment of qualified craftsmen, equipment 

operators, and technicians was difficult and the hiring of engineers became prob

lematical. In search of laborer and semiskilled or skilled candidates, all possible 

means were tried to bring WES needs to the attention of people and firms that could 

have possibly helped. A personnel recruiter was sent to towns surrounding the 

Vi cksburg area to inform school officials, public offi cials, civic leaders, and 

heads of fraternal and civic organizations of WES needs and to request their assist 

ance. WES was one of the first CE installations to visit college and university 

campuses for the purpose of recruiting engineers . It was the first to form a nation

wide recruiting program aimed at attracting engineers interested in experimental and 

research type projects being conducted by WES. 

15. 'l'he strength of the Station soared to about 1850 employees, and the rapid 

growth created many problems that could not be resolved except by superVisors gaining 

knowledge and experience in management. There were also problems that the Personnel 

staff could have handled more efficiently had it been a veil- trained group not 

facing a continuous flow of unprecedented situations in need of cl arification and 

.solution. In retrospect~ it seems that everything that was put aside or had lain 

dormant during the war years was now being brought out and being worked on with a 

tremendous sense of urgency. The fast tempo of o~rations created for war demands 

could not be lessened, perhaps for fear of losing some nebulous goal that had not 

been achieved because of the war. 

16. In October 1946, as the Personnel Office was heavily engaged in recruit

ment, in- service placement, and the many associated actions, instructions were 

received from higher authority that action should begin to reduce the work force 

by approximately 35 percent. All recruitment was immediately halted, commitments 

were withdrawn, and reduction-in-force letters were del ivered to affected employees 

in November 1946. The overall strength was reduced by approximately 650. 
17 . An unplanned loss of better qualified personnel is the concomitance of 

reduction- in-force . The younger and mobile professional type employees seek other 
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positions primarily because they feel that their opportunities for promotion are not 

good in a shrinking organization. These losses aggravated the problem of maintaining 

the needed capability to operate, plus adding to the number of shortage-category 

vacancies that must be recruited for later. 

18. By the latter part of January 1947, some of the employees who had been 

separated were being called back to work, not because of another buildup but 

because the mission organizations were in an adjustment period wherein the across 

the - board reduction had separated types of employees who were actually needed for 

reduced operation. 

19. The period from 1947 to the beginning of the Korean war in August 1950 in

cluded increased and intensive effort in the recruitment of engineers, as well as many 

training courses for personnel specialists sponsored by the Department of Army. An 

additional significant reduction-in-force left WES strength i n the neighborhood of 900 

personnel. The Personnel Office was reorganized and the Health Service Section added. 

The reorganization was patterned after Army's employee uti lization concept which 

arose after several years of decentralized operation . In 1949 the President, MRC, 

was relieved of the responsibility for WES and we began reporting directly t~ the 

Office, Chief of Engineers. The Personnel organization, in 1950, was headed by L. C. 

Marsalis, Jr., Personnel Officer; W. F . Lauderdale was Chief of Employee Utilization, 

which included the old Placement Section and the Employee Relations Section; the 

Salary and Wage Section was headed by S. S. Rushing; J. L. Franco was Payroll Chief; 

M. M. Aden was Chief of the Administrative Section; and J. G. Chambers was Chief of 

Health Service Section. John B. Mills, formerly Chief of Administrative Section, was 

now a Personnel Assistant in the Employee Utilization Section; w. B. Adams had been 

involved in reduction- in-force when the Employee Relations Section was abolished . 

20. In August 1950, Marsalis and Lauderdale were called i nto active duty with 

the 434tb Engine~r Construction Battalion and were gone for about two years. During 

this period S. S. Rushing acted as Personnel Officer and K. B. Reid was transferred 

from the Jacksonville District to head the Employee Utilization Section. 

21. The entry into active service of the 434th Engineer Construction 

Battalion and the 31st Division of the National Guard involved approximately 175 

WES employees, who left within the period 19 August 1950 to 31 January 1951 . By 

this time, the tremendous construction program was completed and although some 

skilled men, technicians, and particularly engineers could be scarcely spared, 

adjustments in work programs and recruitment compensated to some extent for these 

losses . In 1951, Franco was reassigned from the Payroll Section to the Employee 

Utilization Section as the payroll function was transferred to the Comptrol ler. 

Marsalis returned to the Station in August 1951 and Lauderdale returned in June 1952. 

22 . From 1952 until the fire in 1960, strength fluctuations were not as great 

as in the preceding 10 years and the strength of WES had level ed off to about 750. 

In 1953, the Personnel Office assumed responsibility for the Station training program 
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which was placed in the Employee Utilization Section . In the middle 1950 ' s it 

became evident in the recruitment and retention of younger engineers that improve

ment in the program was needed. The six-month training program for the BS graduates 

was inaugurated and technical division operating officials were encouraged to give 

more responsible type duties to the young engineers . This later proved an asset 

to the program. 

23. During this period, also, WES was designated by the Department of the 

Army to assist the Red River Arsenal in preparing a draft for guidance throughout 

Army in sick leave administration. Much of the material furnished, including the 

title, was incorporated into the DA Pamphlet "Sick Leave Admistration - The 

Positive Approach . 11 

24. In 1957, the Deputy Chief of Staff for Personnel in its overall evalua

tion of personnel management acti viti es referred to WES as having a progressive 

personnel program. 

25 . Sandy S. Rushing retired in 1958 and Charles F. Johnson, Jr., was 

selected as Chief of the Salary and Wage Section. 

26 . Improvements and refinements were made in many elements of the personnel 

program, such as orientation of new employees, follo"r-up evaluations of placements, 

expanded training acti vities, on- site assistance to supervisors, etc. A plan was 

worked out with the Mississippi Adult Education Department for a professor in 

Industrial Relations from Mississippi State Uni versity (MSU) to give basic super

visory training at WES at no cost . Several discussions were held with officials of 

MSU concerning the establishment of a graduate study center in Vicksburg . 

27 . WES was awarded one of the supergrade positions authorized bY Public Law 

313 and Joseph B. Tiffany was promoted into this positi on in November 1959 . 

28. The fire of October 1960 destroyed offices occupied by the Personnel 

Office. Fortunatel y, William L. Bache, Jr . , Executive Assistant, arrived at the 

scene of the fire earl y and directed that a fire hose be applied to the area con

taining individual personnel (201) files. This action resulted in saving all but 

three files, a most fortunate salvage; but furniture, regulations, reference mate

ial, etc., were totally destroyed. 

29. Recovery actions began immediately and the Personnel Office, along with 

Office Service and the Executive Offices, was assigned space in the office building 

on the bank of the lake on the hill. This building was referred to as "The Little 

Pentagon" by members of the Construction Services Division. J . P. White, Personnel 

Officer of the Vicksburg District, and H. C. Cunningham, Personnel Officer of LMVD, 

"rere very helpful in our recovery by furnishing complete up - to-date copies of the 

DA Civilian Personnel Regulations, forms, materials, etc. Rebuilding of records 

and the hiring of laborers and skilled men were begun on the day following the 

fire. Extra effort was evident by all members of the staff, and despite the giant 
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rebuilding of the personnel program, needs of the operati ng divisions were 

generally met . 

30. The Deputy Chief of Staff for Personnel announced a new approach to 

personnel organizati on and operation. This new organization was t he Personnel 

Management Assistance organization based on an operating cycle of pl anning, 

executing, analyzing, and evaluating the personnel management activi ties . This 

organization was put into effect in October 1962 but coul d not be followed com

pletely in practice until adequate quarters were available . The organization that 

resulted fol lows : Personnel Officer, L. C. Marsalis, Jr.; Personnel Management 

Assistance Branch, W. F. Lauderdale; Training and Development Branch, J . L. Franco; 

Positi on and Pay Management Branch, C. F . Johnson, Jr.; Employment and Services 

Branch, K. B. Reid; Manpower Management Branch, dual assignment, J . L. Franco . 

31 . With the compl eti on of the new Headquarters Building in 1963, the 

Personnel Office moved into new quarters on ll June 1963 and immedi ately expanded 

its acti vi ties . The availability of the new cl assroom permitted space for addi

tional training effort. In April 196~, the first Middle Manager Workshop was 

conducted . Lower Mississi ppi Vall ey Division and the Vicksburg Dist rict employeeE 

attended and the scheduled speakers were: MG E. I . Davis, Division Engineer; 

COL P. J . Galanti, Deputy Division Engineer; COL J . A. Betts , District Engineer; 

Vicksburg District; and COL A. G. Sutton, Jr. , Di rector of WES . 

32. During the 1962-63-6~ period, additional emphasi s was pl aced on Equal 

Employment Opportunities, and specific plans were made to compl y with directi ves on 

thi s subject . Grade escalati on became a concern of the Bureau of the Budget and 

restri ctions were placed on personnel actions. Emphasis Wa.s also placed on position 

management , incentive awards, use of underutilized skills, graduate study for 

engineers, supervisory training, and engineer recruitment. K. B. Reid was relieved 

as Chief, Employment and Services Branch . Johnson assumed this position and George 

A. Wilkerson became Acting Chief, Position and Pay Management Branch. 

33 . WES acquired the services of one engineer through the Refugee Scientists 

Program, Office of International Relations, National Academy of Sci ences . Several 

engineers and scientists were appointed under the Defense Science Immigration 

Program, and the Army Research Office, Durham, North Carolina, assisted in effecting 

personal service contracts for foreign talent. 

34. A cooperative education program was considered in 1964 and the first 

agreement with Mississippi State University was approved in April 1964. 
35 . Mrs. Thelma B. Williams was appointed as clerk-typist in the Personnel 

Office on 16 March 1964, the first Negro to be assi gned in this office. 

36. In the early part of 1965, WES representatives worked closely vath city 

officials to all eviate a serious traffic problem on Halls Ferry Road (main route to 

and from WES) . This effort resulted in the Stati on staggering its work hours to 

produce a more uniform spread of traffic flow in the morni ngs and afternoons . This 
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became effective 23 FebiUary 1965 and was of irmnediate benefit to both employees 

and t he community. 

37. As an additional service to employees the Director, COL John R. Oswalt, Jr . , 

granted space to the Mutual Credit Union for a branch office on WES grounds. 

38. After renewed negotiations with officials of Missi ssippi State University, 

the Vicksburg Center for Graduate Study in Engineering, a Resident Center of 

Mississippi State University, was formally established in the third ~uarter of 

fiscal year 1965. Dean of Engineering, Harry Sumrall , manifested intense interest 

i n this effort and vigorously pursued the establ ishment of the Center. 

39. There were 14 youths employed under t he Youth Opportunity Corps, in 

addition to 30 engineering and science students, during t he summer of 1966. 
40 . A Negro supervisor was appointed for a tour on the WES Safety Committee 

in August 1966, the first Negro to serve on the committee . 

41. A continuing need for ~ualified technicians prompted t rips to Junior 

Colleges in the fall of 1966 and the spring of 1967 to reciUit students in two-year 

terminal course.s. Interest 1-re.s shown by students and faculty and this could very 

likely result i n an excellent source of t echni cians. WES also assisted Utica Junior 

College (Negro) in curriculum changes to meet changing needs of government and 

industry i n the ar ea . 

42 . George A. Wilkerson, Chief, Position and Pay Management Branch, accepted 

a two-year tour ;rith DA in Thailand on 2 May 1967. Lee C. Marshall, Jr . , was 

appointed as Acting Chi ef of thi s Branch . 

43 . Charles F . Johnson, Jr . , Chief, Employment and Services Branch, accepted 

a two-year tour with t he Mediterranean Division, Corps of Engineers, Leghorn, Italy, 

and was transferred 2 November 1967 . Joseph L. Franco, Trai n ing and Development 

Officer, was selected to fill this position . 

44 . Vernon M. Welch, Jr . , was selected to fill the Training and Development 

Officer vacancy , and Mary J . McCary 1vas sel ected to f ill the Manpower Management 

Branch Chief position vacated by Vernon M. Wel ch, Jr. 

45. The following are the names of former and present employees of the 

Personnel Office . 

William B. Adams 
Marvin M. Aden 
Dennis Andricks 
Ernest F . Allen 
Milton Applebaum 
Nora J. Beasley 
Eddi e Bishop 
Billie M. Boone 
Catherine H. Brabston 
Hugh L. Calvin, Jr . 
J ohn G. Cesare 
John G. Chambers 
Ral ph D . Chi ti 
Mary E. Cunningnam 

XVI -8 

Charles V . Davidson 
Dorothy L. Dean 
Harold Dees 
Jack M. Dial 
Virgi nia Easterby 
Robbie L. Edge 
Rita R. Evans 
Vi v i an S. Faulk 
Peggy Ferguson 
Joseph L. Franco 
Lonnie L. Freeman 
Margaret B. Gordon 
Ann S . Green 
Edward E . Guiney 



Margaret C. Halford 
Willie E. Harvey 
Marjie Hearn 
Ralph L. Hester 
Carolyn D . Hi nes 
Buelah S. Hudson 
Martin B. Jacobsen 
Charles F . Johnson, Jr . 
Mary C. Jones 
William F . Lauderdale 
Dorothy Laughlin II 
Angelina Lavecchia 
Alice H. Layton 
Mary Lou Lee 
Lois L. Marsalis 
Luther C. Marsalis, Jr . 
Lee C. Marshall, Jr . 
Myrtle F . Martel 
Frances M. Massa 
Margaret s. Mobley 
Mary Jo McCary 
Judy H. McCollum 
Harold R. McDonald 
Mary T. McDonald 
Ruth McDonald 
George w. Metz 
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John B. Mills 
Alma G. Palermo 
Bertha Ragsdale 
Juane se Raines 
C. A. Randall 
Kenneth B. Reid 
Marjorie A. Rein 
Louis R. Renaud, Jr . 
Sandy S. Rushing 
Edward Ryan 
David A. Saunders 
Carolyn I . Schilling 
Sherry J. Scott 
Lynn Skeen 
Billie Smith 
Thomas A. Smith 
Vickie Smith 
Evelyn H. Stacy 
Dorothea L. Vedros 
Luther Warnock, Jr . 
Vernon M. Welch, Jr . 
George A. Wilkerson 
Thelma B. Williams 
Doris Womack 
Mary H. Wood 



Appendix XVII 

OFFICE OF THE COMPTROLLER 

l . The fiscal organization of the WES was formally established early in Fi scal 

Year 1947. Formal establishment i nvol ved the assumption of f und accountability by 

t he Di rector under Army assigned Fiscal Station Number 22-079, with responsibilities 

for the maintenance of formal financi al records , i.e., general and subs i di ary 

l edgers, necessary to determine accountability for appropriati ons and allotments 

received and disbursed, including asset accounting for all capitalized investments 

under the Pl ant Accounts . 

2 . Accountability was establ ished upon transfer of the formal accounti ng 

records from the Vicksburg District, including disbursi ng activities, al though 

disbursing responsibi lity remained vested with the Disbursing Officer of the 

Vicksburg District as a dual assignment and under separate symbol until Fiscal 

Year 1954. Check writing, the issuance of bonds, and transactions related to these 

functions remained vested in the District during this period. 

3. Prior to Fiscal Year 1947, fiscal functions were performed by the Missis~ 

sippi River Commission or by the Vicksburg District providing administrative support, 

except for field cost, payroll, and property accounting activities such as are 

normally performed at resident, area, or project offices operating under a district . 

The latter were performed by the administrative staff of the Station under the 

direction of James H. Moore, Chief of the administrative organi zation. In April 

1943, the Station organization chart under the Administrative Division identified 

the first element of the ~resent organizational component, Offi ce of the Comptroller , 

that of the Cost Section, with Hugh L. Calvin, Jr., as Chief and Ernest Faulkner as 

Assistant Chief . Other developments in the fiscal field as· reflected by the 

organization chart of January 1945 revealed the evolvement of an organizational 

element, Accounting Auditor, ~nth Mr . Calvin the incumbent and a Cost Accounting 

Section with Mr . Faullmer as Chief; John M. Pinkston, Assistant Chief, and 

seven employees . The latter included Ellen L. Hilton, now Ellen H. (Loui se) Garner . 

4. On l July 1946, the Fiscal Branch had evolved with Mr . Faulkner as Chief. 

Two sections comprised the Branch: Cost Accounting Section with Fred R. Mosley, 

recently r eturned from military duty, as Chief; and the Bookkeeping Section with 

Mr. Pinkston as Chief. Mr. Faulkner, Mrs . Garner, Mr. Mosl ey, and Mr. Moore , at 

that time Chief of the Administrative Branch, are the only employees of the original 

group who are identified with the present (Comptroller) organization . 

5. The Fi scal Branch established concurrently with assumption of formal 

fiscal act ivities consisted of two sections , the Cost Section with Mr . Faulkner as 

Chief and the Budgets and Ar,counts Section ~nth George L. Tobin as Chief . 

6. First Fi scal Officer for the Stati on was Chris C. Tompkins, who served in 

an interim period (temporary det ai l from MRC) of two or three months . The positi on 
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was filled on a ~ermanent basis 3 February 1947 with the transfer of Count G. Evans 

from the Southwestern Division . Simultaneousl y, the Cost Section acquired a new 

chief, Ferdinand L. Vogel, by transfer from the San Antonio District , Southwestern 

Division . Strength of the Fiscal Branch ~s thus initially established at 21 . This 

compares with the present-day strength of the current organization, with its enlarged 

mission, of 41 . 

7. Scope of the fiscal activities in the first year, FY 1947, related to a 

dollar work program of $2 ,080,000 for reimbursable work and a Plant (capital 

investment) Program of $625,000. Gross capital (investment) expenditures through 

that year approximated $6 million, with a remaining book value of approximately 

$3 . 8 million . The number of reimbursable projects being conducted that year 

approximated 250 . 

8 . This compares with the present (FY 1968) work program of roughl y 700 

projects, totaling $21 .7 million, excluding special landing mat procurement (non

mission activities) for AMC and Air Force in the amount of $21.9 million ; a Plant 

Program (capital improvements) in the amount of $2.7 million, with gross capital 

investment of $18 .2 million and a remaini ng book value of $12 .2 million . Figs . 

XVII-1 and -2 depict the progressive growth in dollar program through the years . 

9- The ability to handle this increased volume of business, including the 

expanded activities comprising the current Comptroller organization, has been made 

possible through increased efficiencies and automation procedures which will be 

later explained. 

10. The fiscal organization was initially housed in a temporary building 

complex, along with the Personnel Branch and the Training and Information Branch 

(now TLO), in front of the main administration building (now the Soils Divisi on 

Headquarters Building) on the north bank of Durden Creek . 

11. Within the first year of operations, Mr . Vogel resigned and the position 

of Chief of the Cost Sect ion was filled by Reece A. Hough, Jr . , who transferred from 

the Southwestern Division . 

12 . In January 1951, upon departure of Mr . Bache to active military duty in 

the Korean War, Mr . Evans was reassigned as Chi ef Administrative Assistant and 

Mr . Hough was placed in charge of the Fiscal Branch . At the same time, Mr . Moore 

was reassigned from Chief, Office Services Branch , to Chief, Cost Section , filling 

the vacancy left by Mr . Hough's reassignment. In February 1952, Mr . Hough trans

ferred to Atomic Energy Commission in Albuquerque, New Mexico, and Mr . Evans agai n 

assumed the role of Fiscal Officer and Chief, Fiscal Branch, in a dual assignment 

capacity, with Mr . Mosley as Assistant Chief of the Fiscal Branch to help carry the 

administrative load . Concurrently, an Audit Section was established within t he 

Branch, in conformance with OCE established organizational pattern, with Mr . Mosley 

as Chief of the Section in a dual assignment . 

13 . Effective 1 July 1952, the payroll function, including the maintenance 
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of leave records, which had been operating as a section within the Personnel Branch 

since assumption of responsibilities from the Vicksburg Di strict in March 1947, 

was transferred to the Fiscal Branch as another OCE directed move to conform with 

Corps organizati onal pattern . The activity was desi gnated Payroll Section with 

Edward E. Guiney as Chief and three other employees, including Nora G. Beasley, 

currently employed in the Personnel Offi ce . 

14. In 1952, the organization was relocated to the old Hydraulics Head

quarters Building to permit removal of the temporary building complex and site 

preparation for the annex to the old Administration Building. 

15 . In October 1952, Mr . Bache returned from military duty and resumed his 

position of Chief Administrat ive Assistant; Mr. Evans returned to his permanent 

~osition of Fiscal Officer . 

16 . Calendar Year 1953 set in motion a series of signifi cant events in the 

history of the fiscal organization as a result of the enactment of l egislation and 

the establishment within the Corps f ield offices of the Army-created organizational 

entity concept, Office of the Comptroller. This evolvement, which originated with 

the 1947 Army reorganization plan, was aimed at consolidating all accounting and 

related managerial control functions under one staff element . The organizational 

element, initially established throughout the Corps, combined the Property Branch 

which simultaneously i nherited the expendable warehouse functions or Stock Section 

from the SUpply Branch (this funct i on has s i nce reverted to Supply and Procurement 

Office) ; the Management Branch, newly establi shed; the Audi t Branch, which had 

been a section of the Fiscal Branch, and the r emaining functions of the Fiscal 

Branch under a new title, the Budget and Accounting Branch, comprisi ng the one 

organizational entity, Office of the Comptroller. 

17. First incumbent Comptroller was Mr . Bache, who assumed the dual role of 

Chief Administrative Assistant or Executive Assistant--Comptroller. Mr . Evans, as 

Fiscal Officer, became Chief of Budget and Account ing Branch; Mr. Mosley, Chief, 

Audit Branch; William R. Martin, Chief, Management Branch; and Raymond A. Gilbert, 

Chief, Property Accounting Branch. 

18. As a result of the Civil Functions Appropriation Act, 1953, the civil 

functions appropriations were restructured, establ ishing functional appropriations, 

i .e., General Investigations, Construction, General ; Operation and Maintenance, 

General; General Expenses; Flood Control and Mississippi River and Tributaries . 

These repl aced such former appropriations as Flood Control, General, and Maintenance 

and Improvement of Existing River and Harbor Works, and created the Revolving Fund 

i n lieu of Plant accounts that bad been theretofore established under each of the 

civil appropriations as the singl e fund entity for the purpose of ownership and 

operation of assets, i.e ., buildings and equipment, and for the furnishing of 

services required for multiple project use, civil and military . 

19. Accounting system changes developed by the Corps in collaboration wit h the 
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General Accounting Office, required by the creation of the -Revolving Fund and the 

restructuring of appropriations, introduced conconcurrently a changed accounting 

concept--from a cash accounting basis to an accrual accounting basis- -placing income 

and expense determinations on an "as incurred" basis; for example, expenditures 

would be determined on the basis of evidence of receipt of goods or services as 

opposed to the "cash" basis where expenditures were determined on the basis of 

issuance of the Disbursing Officer's check. The system change brought about regula

tion changes vesting the disbursing function, both military and civil, in civilian 

staff personnel which, up to this time, was vested only in military officer personneL 

The function became an added duty of the installation appointed Finance and Ac

counting Officer subject to approval of the Chief of Engineers and the Chief of 

Finance . It also set in motion the "site audit" plan for General Accounti ng Offi ce 

review of financial transactions and of contracts . This meant the retention of 

the original Disbursing Offi cer ' s Money Accounts and original contracts at Corps 

field offi ces for on- site review rather than at central points to which such 

records and documents were formerly distributed. 

20. On 23 June 1954, Mr . Evans ..as assigned as Comptroller in addition to 

his role as Chief, Finance and Accounti ng Branch. 

21 . Transfer of civil disbursing activities from LTC J . E. Windham, CE, of 

the Vicksburg District to Mr . Evans was ultimately accomplished on 1 May 1955_, and 

military disbursing, which bad been provided by the Army Finance Officer at ?>1emphis, 

was begun at the same time . 

22. The drawing of salary checks lasted only one payday after assuming 

d.isbursing functions, when OCE designated one district in each division as a 

central payroll office, for economy reasons . So, in the same month, payroll 

functions of all districts of LMVD , i ncluding those of WES, were centralized in the 

New Orleans District. Maintenance of leave records, however, remained at WES and 

~~s decentralized to the timekeeping level . 

23 . Mr . Guiney remained with t he Comptroller Organization at WES and was 

assigned to the Audit Branch as an Audit Technician and, in a dual capacity, assisted 

the Finance and Accounting Officer in carrying out his responsibilities for time 

keeping and the maintenance of leave records . 

24 . On 30 April 1956, Mr . Tobin retired from his position as Chief, Finance 

Section, having served with the Corps of Engineers for over 41 years . 

25 . On 1 August 1956, Mr. Moore was promoted from Chief, Cost Section, to 

Finance and Accounting Officer and Chief, Finance and Accounting Branch, succeeding 

Mr . Evans who assumed the dual assignment of Chief, Budget Branch, succeeding 

Mr . Moore . The Budget Branch had been created in that year by direction of OCE, even 

though part- time, to conform with Corps organization pattern . 

26. Reorganization of the Finance and Accounting Branch followed in the fall 

of 1956, as presently structured, excluding property accounting which remained a 
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branch until reconstituted a section under t he Finance and Accounting Branch in 

April 1966 . 

27 . As of this reoFganization, Mr . Faulkner was appointed Chief, Cost 

Accounting Section; Charlie A. Randall, Chief, Di sbursing Section; Dominic P. Maggio, 

Chief, Examination Section; and Miss Mary Godley, Chief, Finance Accounti ng Secti on. 

Mr. Randall transferred to the Technical Services Division in August 1959 and was 

succeeded by James J. Hill, the present incumbent. Miss Godley died 4 May 1960 and 

was succeeded by Jack C. Garner, the present incumbent . In June 1957, Mr. Mart i n 

vacated the position of Chief, Management Branch, by transfer to the Pacific 

Ocean Division and was succeeded by Billy L. Herrod , the present incumbent . 

28. During Fiscal Years 1957-1958, an initial attempt was made to utilize 

the computer in business application. A system for the collection of l abor costs 

was designed and for a period of approximately four months, parallel procedures were 

in operation , i.e. , both manual and ADP; however ; the plan was abandoned on the 

basis that implementation was not practical because of account classification com

plexity and computer equipment limitations. 

29. In the 1960 fire, the Comptroller organization suffered less operational 

setback than other organizations that were located in the main building because 

of regulatory requirements for storing basic accountability records, including 

the general and subsidiary ledgers and blank checks, in fireproof safes and cabinets. 

30. Within the second calendar day after the fire, salvageable equipment 

and records had been relocated to the Roberts' home just south of the Shops Area; 

checks were being issued; and other activities were at least operational. Within 

less than a week, Burroughs Corporation had replaced two Sensimatic Accounting 

Machines, valued at approximately $25,000, that were less than a year old when 

lost in the fire. 

31 . In the next few weeks, while the organization was being reequipped and 

records salvaged and reestablished, a warehouse in the Shops Area, now occupied by 

the Supply and Procurement Office, was put in shape for occupancy. This became the 

location of the Comptroller organization until it was moved to the new Headquarters 

Building in June 1963 . 

32. In Fiscal Year 1965, automation efforts were revived. Machine limitations 

that had forced a deferral of earlier attempts had been by this time overcome . 

Under guidance of a Programmer--Systems Design Analyst obtained under contract with 

General Electri c, an automated cost reporting system was des igned and implemented. 

The system, utilizing a card configurati on, was implemented l July 1966 to accumulate 

on a daily basis cost data such as labor; stock issues, plant usage, and direct 

charges uti lizing 'Source media essentially as ·were being prepared and required in 

documentary support to the accounts, with application of indirect charges introduced 

on a predetermined basi s, to prepare a cost status report, machine run, in format 

essentially as was manually be i ng prepared, but issued on a weekly rather than a 
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monthly basis, with provisions for special reporting on any job or project within 

48 hours on a demand basis . The undertaking, generally regarded as successful, 

had as its primary objectives : (a) the ability to produce cost and financial data 

on a more current basis than was possible manually, for managerial needs both 

locally and by program sponsors ; and (b) to strengthen financial management and 

internal controls by centralizing cost accounting and reporting under Comptroller 

responsibilities . 

33. In Fiscal Year 1966, as a further move by the Chief of Engineers to 

effect economies in timekeeping and payroll activities, two central payroll offices 

were established to serve the entire Corps- -one in Kansas City, Missouri, and one 

in Omaha, Nebraska--with Kansas City serving the southern portion of the United 

States. On 3 April 1966, the Kansas City District began providing payroll services 

to WES previously provided by the LMVD payroll office in New Orleans . With 

establishment of the Kansas City Central Payroll Office, leave records were again 

centralized as a payroll office function, and were converted to automation . 

34 . On l October 1966, at the direction of OCE, WES assumed responsibility 

for the military accounting and disbursing functions for the Lower Mississippi 

Valley Division to preclude the necessity for developing the "know-how" and 

capability in a division whose principal mission involves civil functions only. 

35. During Fiscal Year 1967, an ad hoc committee was assigned responsibility, 

under the chairmanship of William R. Martin of the Office, Technical Programs and 

Plans, with James F . Smith of the Electronic Computer Branch and Jack Hilderbrand of 

the Finance and Accounting Branch as members, for the development of a Management 

Infor mation System--a computerized management system co-designed to eliminate or 

displace certain manual records (ledgers) in the Cost Accounts, and produce man

agerial information including manpower utilization, with reporting on an exception 

basis to measure performance , financial and physical, against predetermined schedules. 

36. A systems analyst was again obtained under contract from General Electric 

to provide guidance in devising a system, developing flow charts, and preparing 

programs necessary to implement the initial phase on 1 July 1967, with concurrent 

conversion from a card configuration operation to magnetic tape which had by this 

time been procured. The system which was placed in operation 1 July 1967 has under

gone considerable testing, analyses, and modifications or revisions during the 

initial months of operation and is being and •Till be further revised to meet the 

requirements of management and operating personnel related to the planned phases 

ultimately embracing physical performance data . 
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Appendix XVIII 

SAFETY OFFICE 

1. Safety functions at WES have been conti nuous to the degree applicable since 

the f i rst spadefUl of earth was removed from pioneer model studies. 

2 . Obviously, the many facets of safety oper ations which are now the order of 

the day did not apply in the early years . The primary concerns during these days 

were observing that nails were not 'left protruding in boards, shovels were placed 

face down, ditches were shored, etc . 

3. C. R. Warndof was the first Safety Engi neer, J . B. Tiffany fol lowi ng in 

1935, and J . G. Schaffer acti ng in thi s capacity from 1936 until 194o. Duri ng the 

period 1940-1945, a succession of employees served as Safety Engineer . All operated 

in a dual capacity . 

4. As the fUnctions of the Station became more diversified, the first Safety 

Branch was formed in 1946 . J. R. Lilly was the Safety Engineer and hi s offi ce func 

t i oned as a branch under the Operations Division, now known as the Construction 

Services Di visi on. During 1947, the Safety Engineer operated as a staff officer and 

per formed his duties under the direct supervision of the Director of WES . Mr . Lilly 

transferred in 1948 and J. H. Barnett, Chief of the Plans Branch, assumed his duties 

in a dual assignment capacity. Mr . Barnett transferred from WES the ear ly part of 

1950. 
5. On 12 October 1950, J . G. Schaffer operated under a dual assignment as 

Chief of the Engineering Branch, Construction Services Division, and Chief of the 

Safety Branch. This assignment was in effect until October 1963. Patrick W. 

Tompkins assisted Mr . Schaffer as the Radiological Protection Offi cer . Duri ng this 

period WES twice recei ved the Corps of Engineers Award of Honor for Safety. 

6. Again, because of a steady increase in requirements for continuous and 

full-time safety supervision, the need for an individual to devote fUll time to thi s 

tmrk became apparent . In October 1963, Mr . Schaffer was relieved of his duties as 

Safety Engineer and E. P. Beacham was appointed as full - time Safety Engineer . Since 

the Safety Branch functioned as a staff office, i t was officially designated Safety 

Office on 21 October 1963. 
7. At a slightly later date, A. E. Mobley was appointed to assi st Mr . Beacham. 

Mr . Mobley is an active member of the Mississippi Chapter, ASSE, and the Federal 

Safety Council at Jackson, Mississi ppi . 

8. Mr . Beacham transferred to the Post Office Department at Memphis, Tennes

see, on 21 April 1967, and A. E. Mobley vras designated Acting Chief, Saf~ty Office . 

Reid Cummins, NWED, was appointed Radiological Protection Officer after the departure 

of Mr . Beacham. 

9. On 28 August 1967, J. W. Pettigrew became Chief of the Safety Offi ce and 

Radiological Protection Offi cer . Mr . Pettigrew came to WES from the Little Rock 
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District and is a registered Professional Engineer in the State of Oklahoma. He is 

an active member of the Mississippi Chapter, American Society of Safety Engineers, 

and the Federal Safety Council at Jackson, Mississippi. 

10. During November 1963 aWES Safety Committee was appointed to act in an 

advisory or consultant capacity in the promotion of safety in daily operations . 

This committee , which meets monthly, is composed of 15 members and is normally 

chaired by the Deputy Director . 

11. The increasing use of radiological materials in connection with WES 

operations resulted in the creation of the Isotope and Radiological Safety Commit

tee in September 1959 to advise and assist the Safety Engineer on radiation safety. 

12 . Some of the highlights in safety endeavors have been: 

a . Assisting in the safe recovery of the chlorine barge that sank 
in the Mississippi River at Baton Rouge, Louisiana, as a result 
of Hurricane Betsy. The barge sank 10 September 1965 and was 
raised 12 November 1965. 

b. Extensive modernizing of explosives storage areas at the Jackson 
and Vicksburg Installations. 

c. The Mono Lake, California, project where 1000-lb cast TNT charges 
were detonated underwater in 1965-66 . 

d . Obtaining an Atomic Energy Commission license for use of radio
active gold 198 in the Houston, Texas, ship channel isotope tracer 
studies in August-September 1967. 

e. Conducting courses in the National Safety Council's Defensive 
Driving Program for many WES employees since June 1967. 
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Appendix XIX 

TECHNICAL LIAISON OFFICE 

1 . The first function in print relating to what is now the Technical Liaison 

Office appeared in an organization chart dated 29 December 1945 as a Visitors 

Section under the Administration Division with J. H. Moore as Chief of the Division. 

The only member shown is Miss Joan Wylie . However, certain public relations func

tions started when construction of the dam and spillway for the WES lake was begun . 

2 . Prior to any formal organization, the caring of visitors was the responsi

bi lity of professional and subprofessional personnel actually engaged in the model 

studies . An arral"..gement was set up which involved an employee calling the tele

phone operator if a visitor showed up on any part of the ~rounds . She , in turn, 

called the head of one of the Experiment Groups who would delegate an employee to 

show the visitor around the grounds. Depending on his interest, position, techni

cal or nontechnical background, a professional or subprofessional employee would 

be assigned . 

3 · Sometime during the late 1930' s certain personnel assigned to theRe

search Center cared for visitors . Three names that come to mind are Charles W. 

Schweizer, Jr . , Maurice Amster, and Frank Morrow. Schweizer entered the Army and 

retired from the Corps of Engineers within the last few years with the rank of 

Colonel . Amster, now employed by Ling-Temco-Vought, Inc . , of Dallas, visited the 

Station recently . Morrow also advanced to the rank of Colonel in another branch 

of the Army and it is believed he is still in the service . 

4. With the advent of World War II, WES was closed to most visitors except 

those coming on official business in connection with work contemplated or in prog

ress . However, during the war years, Mrs . Mary D. "Cecie" Ki ng, who worked as a 

stenographer in the Administration Division, served in some capacity as an aid to 

official visitors when the occasion arose and prepared drafts of news items to be 

submitted to the Mississippi River Commission for local release. 

5. Following World War II, WES was again opened to visitors and t he Visitors 

Section mentioned earlier, under the temporary charge of Miss Wylie, was reacti

vated under the Administration Division. 

6. By July 1946, the Visitors Section was reconsti tuted as the Trai ning and 

Information Branch and was established as a separate organization reporting to the 

Director . Its functions included training; public information; caring for visitors, 

including offici al , foreign, and the general public; hotel accommodations ; l ocal 

travel arrangements ; and tours for tourists and school groups and/or special tours 

for prof essional or scientific groups . 

7. Frank E. Stevenson, who had previously worked i n the hydraulics organiza

t i on, had returned from mil itary service and was designated Chi ef of the Visi tor s 

Secti on. It then contai ned two subsections--Information and Training--and while 

XIX-1 



six spaces were allocated, only four positions were filled. 

8. Stevenson accepted a regular commission in the Army and C. H. Lefeve re

placed him on 4 September 1946. When Lefeve arrived, there were three employees in 

the organization; namely, Miss Wylie, who was to return to college in a few weeks; 

v. Blaine Russell, Jr . ; and W. F . Grayson , now Chief of the Administration Section 

of the Construction Services Division. At that time, the section was responsible 

for all on-post civilian training. This was in keeping with all training organiza

tions within the Lower Mississippi Valley Division; the training function was not a 

part of the Personnel organization. 

9. By l January 1948, the Branch was placed under the Technical Executive 

Assistant, J . B. Tiffany. Shortly afterward, an RIF necessitated the reduction of 

one person, and since Grayson was the junior member in years of Civil Service, he 

transferred to another WES organizati on. Later, Russell developed arthritis and 

was forced to move to another climate.* It was then that Mrs . Dorothy H. Laughlin , 

employed by the Hydraulics Division, and a few weeks l ater in April, Mrs. Lois C. 

Meek, employed in the Soils Laboratory of the Soils Division, transferred to the 

Training and Information Branch. 

10. Prior to l December 1949, a Technical Services Division, with Mr. Tiffany 

as Chief, was established and the Training and Information Branch was placed in this 

Division . 

11. Before l July 1950, the name of the Branch was changed to Public Relations 

and Training. Later, the Branch was gi ven the responsibility for the Corps of 

Engineers central film lending library which was transferred from the WES Research 

Center Library. 

12. Shortly before 15 June 1951, C. B. Patterson, who headed the Research 

Center, assumed the duties of Chief of the Technical Services Division, and the 

Public Relations and Training Branch was placed under W. B. Tanner, Chief of the 

Research Center of this Division. 

13. By l July 1953, the Publi c Relations and Training Branch was set up as a 

separate organizati on, r eporting directl y to the Chief of the Technical Services 

Division, Mr. Patterson. It was about this time that the Branch moved to offices 

near the mai n entrance of the new Administration Building . 

14. Prior to l January 1954, the name of the organization was again changed, 

this time to the Technical Liaison Branch, and the force consisted of five employees . 

15. Shortly afterwards, Mrs. Beatrice B. Hovious joined the staff as recep

tionist and Mrs. Opal (Powers) Anderson- Smith (presently empl oyed in the Finance 

and Accounting Branch) was hired as clerk-typist, both having transferred to WES 

from the Vicksburg District. After a short time Mrs. Hovious transferred to the 

* C. F . Johnson, employed by the Publications Unit of the Reports Branch, trans
ferred to the Training and Information Branch to fill the position vacated by 
Russell. Johnson later transferred to the Personnel Branch . 
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to the Reproduction and Reports Branch, and Mrs. Moselle H. Marx assumed the duties 

of receptionist. Responsibility for the WES slide collecti on, which had previously 

been the responsibili ty of the Research Center Library, was also assigned to the 

Branch . 

16 . Shortly before 1 January 1957, the civilian training f unction was trans

ferred to the Personnel Branch to keep this function in alignment with other Corps 

of Engineers installations . 

17. The WES organization chart ~ated 1 July 1958, shows elements of the 

Technical Liaison Branch in two locations . The Branch is shovm in the Technical 

Services Di vision for certain functions and with the Chief reporting directly to 

the Di rector for other responsibilities . This was brought about by a recommenda

tion of the Inspector General during a regular survey of WES . It was beLieved that 

such an arrangement would eliminate a channel-of- command bottleneck on certain 

functions and was in keeping with the organizational pattern of Technical Liaison 

Offices in other field offices of the Corps. 

18 . On 30 September 1960, the Technical Liaison Branch was reconsti t uted as a 

separate organization on the Advisory and Administrati ve Staff, reporting to the 

Executive Office (Mr. Tiffany) . Three days later the office was ruined by the 

"fire" on the morning of 3 October. While some of the office furniture was de

stroyed, most of the files, slides, and motion picture library were saved except 

for some water damage. After this catastrophe, the Technical Liaison Branch set up 

quarters in part of the northeast wing of the original laboratory building at the 

WES. Mrs . M3.rx resigned in January 1961 to be married and Mrs . Imyl H. Rice joined 

the staff as recepti onist . She later transferred to the Nuclear Weapons Effects 

Division and is now head of the Administrat ive Section of that organization. 

19. Shortly after the Mississippi Basin Model (MBM) Board met on 17 July 

1962, the visi tors program at the MBM was placed under the direct supervision of the 

Technical Liaison Branch with responsibility for preparation of a comprehensive plan 

for a self-guided tour of the MBM on a seven- day-a -week basis . 

20 . On 17 October 1962, t he Branch was again placed under the direct super

vision of the Director. I n June 1963, the Technical Liaison Branch moved into the 

quarters i t now occupies i n the Headquarters Building. 

21 . The Technical Liaison Branch, with the close cooperation of the Director, 

COL Sutton, organized and conducted a public "Housewarming" during the evening of 

Friday, 30 August 1963, between t he hours of 7:00 and 10:00 to celebrate the formal 

opening of the new Headquarters Building . After a formal announcement, which appeared 

in the local and Jackson newspapers on Sunday, 25 August, individual news items about 

the Station and the celebration appeared intermittently during the remainder of the 

week. The Station vro.s literally ''swamped" w:i. th visitors for the event when some 

1500 to 2000 people attended. Each person was permitted to inspect the enti re new 

building on a planned and appropriately marked wal king tour; was furnished 
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refreshments in the cafeteria; and viewed exhibits and di splays of the WES and 

other Corps of Engineers offices in the Conference and Class Rooms. This was 

followed by short, 45- minute conducted tours of the Station's test areas by 

personnel of the Technical Liaison Branch . 

22. The organization chart of l February 1964 shows the name of the organiza

tion as the Technical Liaison Office , which name it still retains. 

23. Members of the present organization incl ude, in additi on to Mr. Lefeve 

and Mrs. Meek, Mrs. Mary S . Hine, who transferred from the Soils Division in May 

1955; Mrs. Dale Bean who transferred from the same Division in June 1957; and 

Mrs. Alma G. Palermo who t ransferred from the Mobility and Environmental Division 

in November 1963. 

24 . From a modest beginning of caring for a few hundred tourist-type visitors 

a year, the Technical Liaison Office is now responsible for handling all visitors to 

both the Vicksburg and Jackson Installations of the WES . This includes more than 

20,000 visitors who come each year in connection with meetings, conferences, and 

schools; together with tours for technical, college, and school groups, and regular 

tours for the general public . Mrs. Lois Meek has been the employee principally 

responsible for thi s p rogram for the past twenty years. 

25. In addition to all Chiefs of Engineers since 1939, the Station has been 

host to Mr . Charl es Finucane, Under Secretary of the Army, and t he following 

Assistant Secretaries of the Army: Messrs. George H. Roderick> Dewey Short, J . M. 

Ferry, and Willis M. Hawkins. General Maxwell D. Taylor, former Chief of Staff, 

U. S . Army, and Chiefs of Engineers from numerous foreign countries have also been 

guests of the WES. 
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Jackson H. Ables , Jr . 
Fred A. Abraham 
Willi a.m J . Abraham 
Cl inton A. Adai r 
Richard G. Ahlvin 
Lex Alexander 
Henry H. Allen 
James V. Allen 
John C . Allen 
Robert E. Allen 
James E. Altman 
Robert A. Andress 
Donnie E. Andrews 
Malcolm Antoine 
Guy L. Arbuthnot, Jr. 
Guy W. .Al·ender, Jr . 
Francis W. Atkinson 
William L. Bache, Jr. 
Henry J . Baker 
Robert B. Ball 
Charles L. Barber 
Jobn H. Barber 
Humphrey Barlow 
Howard J . Barnes 
James L. Barnes 
Sperry E. Bartlett 
George H. Bass 
Robert L. Batts 
Marion D. Beasley 
Harris A. Bell, Jr. 
William B. Bell 
Ralph A. Bendinelli 
Robert L. Bennett 
Harvey M. Bethea 
Bruce N. Bishop 
Chester Bishop 
Robert E. Black 
Claude A. Blackmon 
Leon W. Blackmore 
Clint N. Blackwell 
Manuel Bland, Jr . 
Bennie F . Blansett 
William H. Bobb 
Eloise H. Bodron 
Lynwood A. Boell 
Brooks E. Boggan 
John B. J3ogie 
Daniel Bolden 
Bedford F. Bolin 
Vincent Bonelli , Jr . 
William L. Boult 
George W. Boyd 
Horace B. Boyd 
Lewis G. Brady 
Charles A. Bragg 
George H. Bragg 

Appendix XX 

WORLD WAR II VETERANS 

Norman E. Bragg 
Charles W. Brasfeild 
Earl H. Brasfield 
Herman K. Braun 
Charlton G. Brent 
James T. Brogan 
Jim Brogdon 
Lamar G. Broome 
Alva A. Brothers 
A. B. Brown 
Alric V. Brown 
Ancel 0 . Brown 
Ben Brown, Jr . 
Cleopus Brown 
Donald N. Brown 
Elbert Brown 
Henry Brovm 
Willie Brown 
Ralph W. Brumitt 
Don R. Bucci 
Alan D. Buck 
Albert T . Bunn 
Marion C. Burgess 
Henry Burnett, Jr. 
Governor Burns 
Harry Burns 
James Burns 
Samuel B. Burns 
Joe L. Burnside 
John B. Butler 
James A. Byrd 
Joseph M. Caldwell 
William K. Caldwell 
Cecil C. Call 
Scott Callahan, Jr . 
Melvin M. Carl son 
John B. Carothers 
Gordon L. Carr 
Thomas D. Carraway 
John W. Carsley 
Edward A. Case 
Elbert H. Case 
Vincent Cassino 
Joe M. Catlett, Jr. 
Dave W. Chambers 
Emmett Chambers 
John B. Chambers 
John M. Chappell 
Albert Charles 
Edward L. Clark, Jr . 
Shields E. Clark, Jr. 
Walter c. Clark 
Sam L. Clay 
Henry E. Cloud 
Aubrey W. Cockrell 
Leonard Coffee 
L. A. Coffie 
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Thomas Coffie, Jr . 
Thomas F. Cole, Jr . 
Marion T. Coleman 
Joseph R. Compton 
Clarence J. Connor 
Robert R. Connor 
David C. Conrad 
Jones A. Conrad, Jr . 
John A. Conway 
David B. Cooksey 
Stafford S. Cooper 
Edward F. Cotton 
Harry Countryman 
John W. Countryman 
Neill J . Cox 
Robert G. Cox 
May Sue Craft 
David A. Crouse 
Albert C. Crowley 
Pickney E. Cunningham, Jr . 
Robert W. Cunny 
Fred Curry, Jr. 
Charles L. Daniel 
Raymond A. Daumer 
Alvis B. Davidson 
Charl es V. Davidson 
Alton G. Davis 
Fred D. Davis 
Kenny C. Davis 
M. L. Davis 
Robert Davis 
Travis W. Davis 
Willie Davis 
Joseph V. Dawsey, Jr . 
James R. Dennis 
Birtnell Denson, Sr. 
Joe N. Denson 
Henry B. Dent, Jr . 
Haywood G. Dewey, Jr . 
Fred Dixon, Jr . 
George F. Dixon 
W. K. Dornbusch, Jr . 
George C. Downing 
Clyde E. Drake 
Leiland M. Duke 
Frank J . Dw.·r 
John F. Easterby 
James F . Elliott, Jr . 
Joseph K. Elliott 
William Elliott 
Thomas El lis 
Adrian D. Ellison 
Clarence W. Ellison 
Samuel R. Emerson 
Willi am J . Emrich 
Sterling L. Epps 



James B. Eskridge 
John M. Evans 
Gor don P . Fant 
Warren J . Farrell 
George B. Fenwick 
C. J . Fisher 
Edward W. Flowers 
Osborn C. Flowers 
John A. Focht , Jr . 
Joseph A. Forbes 
Thomas Forbes 
Eugene B. Ford 
Norman W. For d 
Wi lli am B. Ford, Jr . 
Alber t I. For tenberry 
Eugene P. Fortson, Jr . 
Eddie B. Foster 
Homer H. Foster ~ Jr . 
James E. Fost er 
John J . Franco 
Joseph L. Franco 
Lonni e L. Freeman 
Dean R. Freitag 
Richard R. Friesz 
Zelma B. Fry~ Jr . 
Charles ? . Funches 
Albert R. Gann 
Jack C. Garner 
Robert T. Garner, Jr . 
George L. Gaski n 
Charles S. Gastrell 
Emmett P. Gauthi er 
Francis B. Gautier 
Wallace M. Gay 
Will iam W. Geddings, Jr . 
Rober t M. German 
Andrew B. Gibson 
Johnnie L. Gibson 
Americus M. Gi ll 
Arthur L. Gilmore , Jr. 
Dale Glass 
Melvin Glass 
Ferdinand J . Glassl 
Charles Gober 
John C. Goodrum 
Hor ace Gordon 
Warren E. Grabau 
Henry Graves 
Wiley F . Grayson 
Andrew J. Green, Jr . 
Benton H. Green 
Eddie Green 
Ernest A. Green, Jr . 
Harvey H. Green 
James M. Green 
Trellis W. Green 
Homer C. Greer I I I 
Ed L. Griffin 
Preston Gri ffin 
13enton W. Groves 
Edward E. Guiney 
Benson Guyton 

Touphie G. Habeeb 
Neil R. Hackett 
Douglas Halcomb 
Milburn R. Hale 
Floyd Hall , Jr . 
George R. Hall 
W. C. Hall 
Samuel H. Halper 
Clifton M. Hami lton 
Harold S . Hanson 
John E. Hanson 
Julius D. Harbour 
William J . Harper; Jr . 
James A. Harris 
Joe D. Havard 
Ernest Hawthor ne 
Hubert W. Hearn 
Walter E. Hembree 
J arne s V. Hemphill, Jr . 
L. W. Henderson 
R. B. Herrington 
Billy L. Herrod 
Ralph L. Hester 
w. J . Hicks 
Wil l i e L. Hi gdon 
Clarence C. Higgins 
James J . Hill 
Jeffrey L. Hill 
i'Tilliam A. Hill 
Robert E. Hinton 
Sandy M. Hodge 
John Hof fman 
Eugene Hogan 
John A. Holliday 
Noel W. Hol lyfield 
Cleveland R. Horne 
James L. Horne 
Robert C. Hosemann 
John G. Housley 
Billy J . Houston 
Revell Howard 
Robert Ho"~>rard, Jr . 
Dowl G. Hoxie 
Allen E . Hullum 
Willi run C. Hunt 
Joseph Hunter 
Leo F . Ingram 
George P. Ivy 
Hal W. Ivy 
Robert B. Jacks 
David Jackson 
Hubert M. Jackson 
John G. Jackson, Jr. 
Lucius Jackson 
Ral ph D. Jackson 
Robert A. Jackson 
Steve J . Jackson 
Richard Jacobson 
Patrick V. James 
Willie James 
Major J. Jefferson 

XX-2 

George Jetton 
Bill Johnson 
Charles F . J ohnson, Jr . 
Gl en P. Johnson 
Henry E. Johnson 
James Johnson 
Rufus Johnson 
Stanley J . Johnson 
Virgil E. J ohnson 
Walter M. J ohnson 
William H. Johnson 
Cl ifton D. Jones 
John F. Jones 
Katharine H. Jones 
Roy B. Jones 
Walter · Jones 
Edward Jorden 
Alfred H. J oseph 
Vivian G. Kaufman 
Graves W. Kelly 
James A . Kelly 
William D. Kelly 
I. C. Kemp 
Edward R. Kemper 
S . Robert Kemper 
James G. Kennedy 
Curtis A . Kenny 
Johnnie B. Kent 
Cl arence C. Kestenbaum 
John H. Kestenbaum, Jr . 
Billy R. King 
Julius C. King 
John H. Klinck, Jr . 
Sterli ng J . Knight 
Walter C. Koerper 
Charles R. Kolb 
John F . Kolb 
George R. Kazan 
Wyman F . Land 
Edgar F . Lane 
Francis A. Lanehart, Jr. 
James C. Langley 
Walter L. Langston 
Allan W. Langworthy 
Roy M. Lanier , Jr. 
James E. Larson 
William H. Larson 
John H. Lauderdale, Jr . 
William F . Lauderdale 
N. J. Lavecchia, Jr . 
Thomas I. Lawrence 
Charles E. Lee 
Johnnie E. Lee 
R. T. Lee 
Tom W. Lee 
Willard B. Lee 
Grady W. Leese 
Glenn Leggett 
Thomas A. Leggett 
Corneli us Le,•is 



Jack T. Lewis 
Henry 0 . Lick 
Edward L. Liggins 
Joseph H. Lindsey 
George Love, Jr . 
James A. G. Lowe 
James A. Lowe, J r . 
Robert M. Lowe 
Wilbur I. Luke 
Curtis L. Lundstrom, Jr . 
Clar ence H. Mackey 
Thomas J. Magill> Jr . 
Louis F . Mahoney 
Jacob C. Major; Jr. 
Henry E. Markel 
James E. Marsalis 
Luther C. Marsalis, Jr. 
Williiam E. Marsalis 
William R. Martin 
Emmett C. Maschmeier 
Juli es Mason 
Luther W. Matt hews 
William D. Matthews 
Audley A. Maxwell 
Therr el W. McBee 
Robert D. McCary 
Junius M. McCaskill 
George B. McClatchy 
Edward H. McCraine 
John H. McCray 
Harold R. McDonald 
Allison McGee 
Henry C. McGee 
Joseph W. McGee 
Thomas W. McGough 
Jack H. Mcinnis 
William L. Mcinnis 
Norman McKay 
Cody D. McKellar, Jr . 
George B. McKinley 
Vincent R. McKinley 
James A. McLaurin 
John A. McLemore 
Edmund E. McMaster 
James R. McPhearson 
John L. McRae 
George E. Meaders 
James H. Meeks 
Louis Meeks, Jr . 
Bertrand K. Melton 
Edward C. Meyer 
Marvin P. Meyer 
Alex Miller 
Howard L. Miller 
William G. Miller 
Frank Minder 
Emi ly G. Mitchell 
Frank W. Mit chel l 
James E. Mitchell 
Joe M. Mitchell 
Alvin E. Mobl ey 

Bob Mobley 
Malcolm B. Montgomery 
Billy G. Moore 
Carter Moore 
Louis A. Moore 
Wright A. Moore 
Edwin E. Moorhead 
James Moses 
Fred R. Mosley 
Harley C. Murphy 
James T. Murphy 
Thomas E. Murphy 
William A. Myers 
Joe Nailor 
Lodric M. Neal 
Everette L. Nelson 
Joe Nelson 
Donald L. Neumann 
John L. Norwood 
Nels J. Nyman 
Kent A. O'Connor 
George E. Olsen 
John E. Owens 
James P. Pace 
Willi am M. Pace 
James Pal ermo 
Shelby Palmer , J r. 
Harrell E. Parker 
John E. Parrette 
Henry T. Parsons 
Charles B. Patterson 
James R. Paxton 
Henry M. Payne 
James T. Peatross, Jr . 
Benjamin Perkins 
Robert Perkins 
Jack Perry> Jr . 
James Peterson 
Julius A. Piazza, Jr . 
Vincent J . Piazza 
Hossley Pickens 
Ellis B. Pickett 
Jack E. Pickett 
Frederick A. Pieper 
Wilbur G. Pittman 
James M. Polatty 
Malcolm D. Polk 
Charlie PovTell 
Conway Powell 
Albert Prentiss 
Adelbert W. Price 
Edgar R. Price 
James Price 
Joseph W. Rae 
Charli e A. Randall 
Eddie Rankins 
Milton Ransburg 
Joseph T. Ransome 
Clarence Rawlings 
Hugh K. Reaves 
Jesse M. Regan 
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Paul J . Register 
Walter L. Reynolds 
Henry J . Rhodes, Jr . 
Eddi e C. Rhodman 
James Ri chardson 
Rudolph E. Richter 
John W. Roach , Jr . 
Marvin L. Roberson 
Ray D. Roberts 
Edwin C. Roshor e 
Sidney R. Rowland 
Wil liam J . Rowland 
Ryland M. Rudd 
Sam J . Ruf'f 
Adam A. Rula 
Edgar S. Rush 
Scott J . Russum 
William A. Rutland 
William D. Rutland 
Edward L. Sadler 
Will iam H. Sadler; Jr . 
Wil liam L. Sadl er 
Robert Sampler , Jr . 
Leonard W. Sanders 
Willard Sanders 
Kenneth L. Saucier 
Esther R. Schabi lion 
George E. Schabi l i on 
John G. Schaffer 
Herman A. Schneider 
Edward G. Schroeder 
Edward A. Schultz 
Marvin B. Schul tz 
Frank Scot t 
Johnie C. Scott 
Joseph B. Scott, Jr . 
George N. Searcy 
John H. Shamburger 
John M. Shaw 
Billy R. Sheppard 
Walter C. Sherman> Jr . 
Fred D. Shields 
Samuel 0 . Shirley 
William H, Simrall 
Gordon Sims 
Richard C. Sloan 
Richard T. Smart 
Alfred J . Smith 
Henry H. Smith 
Hubert R. Smith 
Isaac Smith, Jr . 
Thomas A. Smith 
Ivan L. Sorensen 
Paul E. Speake 
James M. Speyerer 
James D. Spruill 
Albert Squir e, Sr . 
R. T. Stamps 
Leo L. Steen 
William B. St einriede , Jr . 
Edvrard Stephens 



Charles E. Stevens 
Frank E . Stevenson 
Booker T. Steward 
Frank J. Stewart 
Robert Y. Storey 
John D. Stouffer 
Glenn G. Stout 
John N. Strange 
Stanley Stratton 
Walter Straughter, Jr . 
Glynn E. Strickland 
Aubrey L. Sullivan, Sr . 
Irby C. Tallant 
William B. Tanner 
Sidney F . Tate, Jr . 
Joseph Tatum 
Paul L. Tatum 
Daniel Taylor 
Emmit Taylor , Jr . 
Maury S. Taylor 
Earl H. Teeter 
Thomas E. Templeton 
Willie Thomas 
Willie c. Thomas 
William S. Thompson 
Joseph B. Tiffany, Jr . 
Clarence L. Tisdale 
Fred Toffaleti 
James E. Tompkins 
Patrick W. Tompkins 
J ohn P. Tonnar 
Woodie N. Tourne 
Henry P. Townsley 

Francis E. Trevilion 
Eurton E . Trimble, Jr. 
Robert J . Trussell, Jr . 
Sidney G. Tucker 
James H. Turner 
John W. Turner, Jr. 
Lonzie C. Turner 
Robert Turner 
Wadell S. Turner 
Rennie V . Tye, Jr. 
William 0 . Tynes 
Philip J . Vedros, Jr . 
Louie W. Vernell 
Mark A . Vispi 
Calvin M. Wade 
Kearney Waites 
Edith v . Walker 
Wilson A. Walker 
Ambus Wall ace 
Ernest S. Walton 
Charles R. Warndof 
Elias Warner 
Henry L. Warnock 
Luther Warnock, Jr. 
Ervin Warren, Jr . 
Elijah Washington 
Lyman T. Watson, Jr . 
Richard T. Whatley 
William \ol , Hhatley 
Harry M. Wheeler 
George White, Jr . 
Percy E. White 
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Elliott Whitman 
Durwood H. Wicker 
Joseph B. Wiggins 
George A. Wilkerson 
Oscar F. Wilks, Jr . 
Ester Wilkson 
Choicy Williams 
Ernest B. Williams 
Felix K. Williams 
George H. Williams 
Harvey L. Williams 
Homer T. Williams 
Johnnie C. Williams 
Nathaniel Williams 
Percy 0 . Williams 
Roy L. Williams 
Thomas W. Williams 
Louie Williamson 
Markin Williamson 
Howard B. Wilson 
Irvin Wilson 
James K. Wilson 
Maurice G. Wilson 
Rufus W. Wilson 
Nailor R. Winston 
Harry K. Woods 
Lloyd Woods 
Ray R. Woods, Jr. 
Roy H. Woody 
Paul Workman 
Eulus E. Wright 
Roger W. Wright 



William B. Abbott, Jr . 
Joseph C. Abl es 
Fred A. Abraham 
Louis Adams, Sr . 
Eugene E. Addor 
Donnie L. Ainsworth 
Samuel J . Alford 
Ernest F . Allen 
Henry H. Allen 
Robert J . Alvarado 
George L. Anderson 
Henry R • Ander son 
Ronald K. Anglin 
William L. Bache, Jr . 
James T. Ballard 
Jose E . Ballesteros 
Larry A. Barnes 
Sperry E. Bartlett 
Erwin A. Baylot, Sr . 
Benjamin E. Beard 
John W. Beasley 
Ralph A. Bendinelli 
Bob 0 . Benn 
Joseph D. Bennett 
Billy w. Benson 
Danny P. Biggs 
John A. Boa, Jr . 
Robert A. Boland, Jr . 
Anthony A. Bombich 
William C. Boutwell, Jr . 
William N. Brabston 
George If. Bragg 
Charles W. Brasfeild 
Earl H. Brasfield 
August J . Breithaupt 
Jerald D. Broughton 
Ancel 0. Brown 
Billy R. Brown 
Gerald F . Brown 
Herman R. Brown 
James B. Brown 
Lawrence Brown 
Don R. Bucci 
Floyd R. Bufkin 
Donald G. Burkell 
Henry Burnett, Jr . 
Samuel B. Burns 
James W. Carr 
Gary L. Carre 
Louis D. Carter 
James B. Cheek, Jr . 
Ralph Chiti 
Leo Col enburg 
John B. Collins 
Neill J . Cox 
Albert C. Crowley 
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KOREAN AND/OR VJETNAM VETERANS 

Moody M. Culpepper 
Reid S . Cummins, Jr . 
Robert W. Cunny 
Donnie S. Daniels 
Raymond A. Daumer 
Billy R. Davis 
Joseph L. Decell 
Curtis L. Dent 
Charl es W. Denzel 
A. Paul Desmarais 
Haywood G. Dewey, Jr . 
Phillip L. Doiron 
Frank W. Dorsey 
Donald H. Douglas 
Gary N. Durham 
Geral d T. Easley 
John F . Easterby 
Royce C. Eaves 
Joseph K. Elliott 
George Ellis 
Mose Ellis 
Dave A. Ellison 
John M. Evans 
James 0 . Farrell 
Warren J . Farrell 
Vernon c. Farrior 
William J . Flathau 
Arthur R. Fleetwood 
John A. Focht, Jr . 
Willi am B. Ford, Jr . 
Eugene P . Fortson, Jr . 
John J . Franco 
Norris A. French 
Lonnie R. Friar 
Edward A. Frost 
John L. Gargaro 
James E. Gilbert, Jr . 
James E. Glover 
Horace Gordon 
Jerr y A. Graham 
Trel lis w. Green 
Willie Green 
Paul F. Hadala 
George M. Hammitt II 
Roy H. Harmon, Jr . 
Reginald G. Harris 
Ellis D. Hart 
Colon E. Hartley 
Lyman W. Heller 
Billy T . Helmuth 
James V. Hemphill , Jr . 
Frank A. Herrmann, Jr . 
Billy L. Herrod 
Jack Hi lderbrand 
George C. Hoff 
Kenneth W. Holaway 
Robert Howard, Jr . 
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Melvin J . Hubbard 
William C. Hunt 
Car 1 J . Huval 
Emery L. Irwin 
Hal W. Ivy 
Sherman Jackson 
Joseph J . Jenkins 
George Jetton 
Charles E. Joachim 
Charles F . Johnson, Jr . 
Robert R. Johnson 
Virgil E. Johnson 
Charles Jones, Sr . 
Philip H. Jones 
Billy R. King 
John J , Kirschenbaum, Jr . 
John T. Kitchens 
Edward M. Landers 
Edgar F. Lane 
James C. Langley 
William H. Larson 
William F. Lauderdale 
Kenneth G. Lawrence 
Johnni e E. Lee 
Tommie Lee, Jr . 
Donald B. Leggett 
Hardy Lewis, Jr . 
Jerry L. Lundien 
Curtis L. Lundstrom, Jr . 
Richard J . Lutton 
Bruce N. Maciver 
Henry E. Markel 
Luther C. Marsalis , Jr. 
William E. Marsalis 
William R. Martin 
Audley A. Maxwell 
John R. May 
·James Mayfield, Jr . 
Robert D. McCarley 
James V. McGuffie, Jr. 
George E. Meaders 
Edwin S . Melsheimer 
Alvin E. Mobley 
Bob Mobley 
Harrell D. Molthan 
Eddi e Lee Moore 
Thomas E. Murphy 
Lewis B. Naron 
Lodric M. Neal 
John L. Norwood 
Kent A. O'Connor 
Elzie O'Neal 
Billy W. Pagan 
Shelby R. Palmer 
Floyd C. Patrick 
James W. PettigrevT 



Julius A, Piazza, Jr . 
Vincent J . Piazza 
James L. Pickens 
Frederick A. Pieper 
Harley C. Pierce 
John M. Pinkston, Jr . 
Jack K. Poplin 
Conway Powell 
Sherman B. Price 
Donald D. Randolph 
David Reed 
Donald Reed 
LoUis R. Renaud, Jr . 
Albert G. Reno 
James Richardson 
Robert E. Riley, Jr . 
John W. Roach, Jr . 
Lloyd W. Rogan 
Thomas B . . Rosser III 
Scott J. Russum 
William H. Sadler, Jr . 
Richard A. Sager 
David A. Saunders 
Milford D. Saxon 

Marvin B. Schultz 
George N. Searcy 
John H. Shamburger 
Louis J . Shows 
Pat A. Shows 
William H. Sim.rall 
Frederick L. Smith 
Henry H. Smith 
James F. Smith 
Jerry L. Smith 
Perry A. Smith 
Robert P. Smith 
Stephen J. Snyder, Jr. 
Alston C. Spivey, Jr . 
James Stabler 
John S. Stallings 
Edward Stephens 
Richard L. Stowe 
Walter Straughter, Jr . 
William E. Strohm, Jr . 
Thomas E. Stukes, Jr. 
Albert L. Sullivan~ Jr . 
Albert L. Sullivan III 
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Aubrey L. Sullivan, Sr . 
Gerald G. Switzer 
Johnny S. Taylor, Jr. 
Henry T. Thornton, Jr . 
William L. Thornton 
Patrick W. Tompkins 
Charles C. Trahan 
Burton E. Trimble, Jr . 
Robert J. Trussell, Jr . 
HarryR. Ulery, Jr . 
Timothy W. Vollor 
James R. Wainwright 
Donald M. Walley 
Buel F. Warden III 
Burl E . Warnock 
Luther Warnock, Jr. 
Vernon M. Welch, Jr . 
Ardell Williams 
John S. Williams 
Thomas P, vlilliams 
James K. Wilson 
Ronald T. Wooley 
Benjamin F. Wright 



Appendix XXII 

FIRE OF 3 OCTOBER 1960 

l . The following account of the early morning fire of 3 October 1960 was pre

pared by Mr . J . B. Tiffany on 20 October 1960 for the purpose of informing friends 

and sponsors of work at the WES of the fire that practically destroyed the Adminis 

tration Building. Since word of the fire had already been spread widely and since 

incorrect rumors had arisen as to its cause, the extent of the loss, and its signifi

cance to WES operations, it was considered desirable to prepare and disseminate a 

brief account of what occurred, the ~xtent of the loss~ the rehabilitation measures 

taken or to be taken, and plans for the replacement of the l ost facilities . 

2. A Board of Investigation appointed by the Director whil e the f ire was still 

burning had concluded, among other findings: (a) that the exact specific cause of the 

fire could not be positively determined; (b) that the fire was probably of electrical 

origin, the most likely cause being either the malfunctioning of the ballast in a 

fluorescent lighting fixture or the development of a short circuit in electrical 

wiring; and (c) that there was no evidence or indication of any faulty workmanship 

or materials in the building or its electrical system. This Board was composed of: 

Messers . G. B. Fenwick, Chairman; W. G. Shockley; W. B. Tanner; J . J . Kirschenbaum, 

Recorder; and CPT J. E. Wagner. 

3. The building which was destroyed included the front or main wing of the 

Administration Building, and the three wings perpendicular to the front wing. In 

the building destroyed were located the foll~Ting : the Executive Offices, the 

Personnel Branch, Main Conference Room, the Comptroller Staff except the Property 

Branch, the Office Service Branch, the Print Shop, the Photography Laboratory, the 

Drafting Roam, all the offices occupied by the Reports Section, the Research Center 

and Library, the Technical Liaison Branch, the Computer Center, and the Cafeteria. 

4. In further detail, the following were lost: the IBM 650 Computer, valued 

at about $4oo,ooo, and owned by the IBM Company; all the printing presses and ap

purtenant equipment in the Print Shop; all of the Photography Laboratory equipment 

such as dark r oams , development sinks, printers, etc . , including several cameras 

and other equipment; the entire technical library coll ection including over 75,000 

items, plus the card index of 275,000 reference cards, published indexes, bibliog

raphies, translations, etc . ; practically all of the Mail and Records Section's 

current files of unclassified correspondence; some of the files of the Personnel 

Branch and Finance and Accounting Branch (see below); a large number of reports 

being edited and prepared by the Reports Section; all of the equipment in the 

cafeteria (most of it privately owned); and practically all of the desks , furniture, 

typewriters, and other equipment in the building . Fortunately, most classified 

material was in fireproof containers and was recovered . Practically all of the basic 
11201" files of the .Personnel Branch and the most important records of the Finance 
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and Accounting Branch were saved from loss by special attention given during the fire

fighting operation, when hoses were directed on the cabinets containing those records 

when it became apparent that the building itself could not be saved. A few other 

items of equipment, reports, etc. , were salvaged from the fire . 

5. The total dollar value of the loss incurred, including the building it sell, 

the equipment, the IBM Computer, the Library contents , etc . , was tentatively esti

mated at approximately $1,4oO,OOO. In addition, the cost of replacing the burned 

reports which were being edited, the cost of emergency construction after the fire, 

moving of offices, etc . , probably brought the total dollar loss to about $1,700,000 . 

The replacement cost was even greater since prices had risen appreciably since the 

building was constructed, as had pri ces of equipment . A monetary value could not be 

pl aced on the valuable technical data and records destroyed by the fire, some of 

which could not be replaced. 

6. Before the fire in the building was extinguished, the Director not only 

appointed a Board to investigate the cause of the fire and make the necessary repor ts 

to higher authority , but appointed another group to devise means for continuing oper a 

tions and to make an immediate survey of space available elsewhere at the Vicksburg 

Installation and in the city of Vicksburg itself. By Wednesday, 5 October, space bad 

been found for housing all of the 14o employees who had worked in the building that 

was burned, and the actual moving of units of the organization was started even on the 

morning that the fire occurred. As of the date this report was prepared, all units 

of the WES had been adequately housed, and practically all parts of the organization 

had secured replacement equipment required to place them in full operation . Some of 

the detailed moves which were made ar e listed in the following paragraph . 

7 . The Executive Offices were moved on the morning of 3 October to the build

ing formerly occupied by the Constructi on Services Division; most of the units of the 

Personnel Branch and Office Service Br anch were also moved into that building. The 

Construction Services headquar ters was moved to a building northeast of Hangar 2 , 

formerly occupied by a unit of the For estry Service; the Forestry Service people were 

moved temporarily to a new building which was nearly completed for the purpose of 

housing the Terrain Analyzer Section of the Soils Division . The Comptroller organiza

tion was moved temporarily to a private home adjacent to the WES reservation, and a 

1-reek later was moved to a warehouse building on the reservation, just north of the 

Supply Branch, which was rebuilt and finished inside for their occupancy. The Techni 

cal Liaison Office was relocated on the first floor of the west wing of the Soils 

Division building. All of the units of the Technical Services Division that were 

burned out, except the Computer Center; were reestablished in a three- story wing of 

the building occupied by the Vicksburg National Military Park headquarters, in space 

formerly occupied by the Mississippi River Commission and the Vicksburg District. 

The Computer Center was relocated in the basement of the Peeples-Newman building in 

downtown Vicksburg, in part of the space normally occupied by the Vicksburg District ' s 
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Soils Labor atory. All of the IBM 650 equi pment necessary to get the Computer back 

into operation was actually installed and in full operation on Thursday, 13 October , 

only 10 days aft er the fir e . This represent ed a record accomplishment not only for 

the WES but for the IBM organi zati on . The Print Shop was back in business almost im

mediat ely with a 1250 Multilith, and in less than a month was back in almost normal 

oper ation i n Army vans containi ng print ing presses, copy cameras , etc., whi ch wer e 

obt ai ned on an emergency loan oasis from the Engineer Research and Development Labo

r atories at Fort Bel voir, Virginia. Pl ans wer e made within a week or so for construc

tion of tempor ary facilities for the Photogr aphy Laboratory in a part of the Admini s 

t r ati on Buil ding that was not completel y destroyed . 

8. The Pl anni ng and Devel opment Committee of tl;le WES was assigned , on 3 October 

while the £ire was still burning, the t ask of making plans f or the construction of a 

building or buildings to replace the Administrat ion Building. Space esti mates were 

compl eted, a preliminalJr cost estimate was :prepared, and a t elet ype sent to the Of£ice , 

Chief of Engineers, for funds and authority for constr uction of two new buildings, 

plus supplemental space for certain units of the Soi ls Division vrhich wer e consi dered 

to be inadequately and even dangerously housed . Sites for these buildings v1er e tenta

tively selected, contacts were made '~th sever al architect~engineer firms , and a 

Board appointed to recommend the sel ection of an architect- engineer firm to prepare 

construction drawi ngs for t he replacement bu ildings wi thin two weeks after t he fire. 

It was estimated that about three months would be requir ed for the preparation of plans 

and about one year £or construct ion of the pr oposed new buildings . Of course, plans 

for the buildings proposed and funds therefor had to be approved by the Office, Chief 

of Engi neers, and it could not be determined at that t ime how much of the proposed 

pr ogram vrould meet with approval. It was proposed t o build the new building t o house 

the Administr ative groups and the Technical Services Divi s i on on a new si te on hi gher 

ground , not i n the area occupied by the building t hat was burned . 

9. Owi ng largel y to the perception and vigorous acti on of t hose engaged in 

fighting the f ire, the fire was kept f r om spreading to the two Soil s Divis i on wings 

and Soil s Labor atory, which constitute the original WES buil ding . Except for some 

minor and tempor ary water damage, only one of the Soils Di v i s i on offi ces was damaged. 

The Hydraulics Division and Concrete Divisi on were not affected by the fire in any 

way except for the minor inconvenience of the l oss of certai n reports, correspondence, 

and other f i l e s contained in the Admini strat ion Buildi ng . 

lO . Thus , we wer e glad to be able to report that the technical capabilities of 

t he WES , except for a temporary int erruption of our library service, wer e not impair ed 

in any wa;y because of t he f i re loss . 

11 . The Architect -Engi neer Selection Committee appointed by the Direct or con

si st ed of Messr s . J . B. Ti ffany, Chairman, E. P. Fort son, G. W. Vinzant , and E. H. 

Teeter. Thi s committ ee was assi gned the mission of examining the quali£icat ions of 

all of t he architect- engineer firms i ndicating an i nterest in the pr oposed cont ract 
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to perform the architectural work and supervision of construction in connection with 

the reconstruction program. This same committee, supplemented by Mr . w. L. Bache, 

Executive Assistant, served as the negotiation team for the architect- engineer 

contract . Negotiations were begun with the R. w. Naef Company, Jackson, Mississippi, 

on 22 November 1960 and a contract was signed with that firm on 15 December . The 

contract for construction of the building was awarded to Sarull o Construction Com

pany, Greenville, Mississippi, in the amount of $805,000 on 25 October 1961. The 

new headquarters building was occupied in June 1963, and on 30 August 1963 Open 

House was held at the Vicksburg Installation to show facilities and work operations 

to the friends and families of employees and to the citizens of Vicksburg . 
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Appendix XXIII 

1953 TORNADO 

Foreword 

l. A t ornado formed on the Louisiana side of the Missi ssippi River, southwest 

of Vicksburg, at approximately 5:35 p.m. on Saturday, 5 December 1953, and traveled 

in a generally northeasterly direction . It f irst hit in the southwestern part of 

Vicksburg and followed a north by slightly northeast path through the city . Damage 

was limited to the industrial , business, and residenti al areas lying in the western 

half of Vicksburg, adjacent to the Yazoo Diversion Canal and extending approximately 

2000 ft east of the Canal . 

Rescue Acti vities 

2. COL Carroll H. Dunn, Di rector of the WES , was advised of the disaster at 

6:15 p.m. on 5 December 1953 . The WES was not in the pat h of the tornado and suffered 

no damage . COL Dunn therefore proceeded immediately to t he disaster area in down

town Vicksburg, after aler t i ng security forces at the Station and directing that J. G. 

Schaffer, Chief of the Construction Ser vices Engineering Branch, be contacted and 

requested to report to t he Station . 

3. Upon arrival downtown, the Director made a hasty r econnai ssance of the 

ar ea and then contacted Pat Kelly, Mayor of Vicksburg, to offer the Station's 

assistance . Mayor Kelly accepted this offer and requested COL Dunn to do whatever 

rescue work that, in his opinion, was needed and could be accompli shed by St ati on 

forces. COL Dunn contacted the WES and issued instructions for the mobilizati on of 

emergency forces and equipment . Guards on duty at the Station immediatel y cont acted 

Construction Services Division personnel and requested them to report to the Stati on . 

4. Shortly after 6:30p . m. , three portable lighting units (two 15 kva and 

one 5 kva) with attendant floodlights , cable, etc., and one of the Station fire trucks 

and a fire- f i ghting crew were dispatched to the stricken area. Part of the emergency 

personnel force which had, in the meantime, reported to the Station was sent with the 

equipment to set it up and operate i t . The remainder of this emergency force com

menced servicing and making ready for use numerous items of construction equipment 

that it was foreseen would be required. By 8:30 p.m., lighting units had been set 

up and were oper ating at the Saenger Theater and at the corner of Walnut and Clay 

Streets . Floodlights had also been connected to some other uni t's generator t o pro

vide illumination for rescue vrorkers in the vicinity of the Fi rst Nati onal Bank and 

Palermo's Clothing Store on Washington Street . 

5. The Station's fire truck, a 500 .gpm pumper, and crew were sent to the Cen

tral Fire Station;·' as all city f ire equipment had been committed. This truck made 
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two runs during the night to assist in fighting fires in the vicinity of the Sears 

Roebuck warehouse and the Federal Compress warehouse and remained in a standby 

status at the Central Station during the time it was not so engaged. 

6. At about 8:30p.m., CPI' Carroll N. LeTellier and LT William L. Durham 

joined the Director, who had decided to establish a Command Post (CP) in the 

office o~ the Southern Bell Telephone Company on Crawford and Mbnroe Streets . 

CPT LeTellier and LT Durham alternately manned this CP throughout the night and 

directed operations of WES forces and equipment from that location. J. B. Tiffany, 

Assistant Director, relieved CPT LeTellier at the CP early on the morning of 

6 December. Signif i cant operations conducted by WES personnel d~ing the night 

were : 

a . A survey was made of power requirements of all hospitals in or der that 
emergency service could be supplied in the event of power failure. At 
the request of Dr. Walter Johnston, the lighting unit in use at t he 
corner of Walnut and Clay Streets was sent to Charity Hospital, after a 
power failure in the hospital. However, service was restored before the 
unit could be put into operation. 

b. The third WES portable lighting unit was set up and operated at the YMCA 
for the Mississippi National Guard forces headquarters. 

c . The lighting unit that had been sent earl ier to Charity Hospital was set 
up and operated at the corner of Crawford and Mulberry Streets to aid 
rescue operations at that point . 

d. A pumping unit was set up in the basement of the Hotel Vicksburg to re
move water that had flooded the basement. 

e. Periodic checks of all equipment in use were made throughout the night 
and Station employees worked continuously vdth other volunteer forces to 
rescue persons trapped in collapsed buildings and to recover bodies of 
victims. 

7. At approximately 6:00a.m. on Sunday, numerous items of construction equip

ment, operated by Station personnel, were dispatched from the WES. Besides being 

used to clear Washington Street from Clay to South Streets of all debris, this equip

ment was used wherever needed in cleanup activities at various locations in the down

town area until assignment to the Station of a specific area of responsibility at 

about 9:00 a.m. 

8. At 7:45a.m. (Sunday, 6 December), the Director sent t he following teletype 

message to the Chief of Engineers: 

Reference telephone conversation from General Hardin to Office, 
Chief of Engineers, 5 December, no damage to Waterways Experiment 
Station property or personnel . Damage to private property in city, 
center and northeast section, extensive. Overall casualty figures 
as of 0700, 6 December, 18 dead, over 300 injured. Coordinating 
with General Hardin in rendering all possible assistance for 
disaster relief . Power out in Mississippi River Commission and 
Vicksburg District offices. Messages for those offices , as 1vell as 
Waterways Experiment Station, should be routed to Waterways Experi
ment Station . WES station vdll operate on 24-hour basis until 
fUrther notice. 

• 
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Cleanup and Relief ActiVities 

9· The Director attended a meeting of City officials, Army representatives, 

and representatives of relief agencies, in the City Hall at 8:00a .m. on 6 December, 

at which time Federal aid was offi'Cially requested by Pat Kelly, Mayor of Vicksburg . 

The Corps of Engineers agencies in Vicksburg were specifically assigned responsibility 

for relief activities . By this time, survivors who had been trapped in collapsed 

buildings had been rescued. The major job remaining to be done was, generally, the 

removal of wreckage and recovery of bodies of victims. 

10 . Throughout Sunday, 6 December, Station forces and equipment were engaged in 

the recovery of bodies of victims; shoring of certain buildings to prevent further 

collapse; removal of overhanging debris, such as dangling wires, tin, wood, etc . , 

from poles and buildings; pulling down badly damaged, unsafe walls (after clearance 

therefor had been obtained from City officials); clearing all streets in t he as

signed area of rubble and wreckage; and providing equipment, material, and services 

to other relief forces upon request . By about 5 :00 p .m., all bodies had been re

covered from the Saenger Theater and all emergency work at that site was completed. 

City officials were so informed. 

11. Cleanup operations were discontinued at about 5:30p .m. on 6 December and 

commenced again at 6:30a.m. on the following morning (Monday) . However, throughout 

the night, duty officers were maintained at the CP and at the WES to handle emergency 

calls and requests. The Station's warehouse was kept open and personnel of the 

Equipment Section were alerted for call during the night, if necessary. Several 

requests for assistance of a minor nature were handled by duty officers and ware

house personnel during the night. 

12 . By 11:30 a .m. on Monday, 7 December, WES forces had completed their 

assignment . The area was jointly inspected at this time by COL T. B. Simpson, 

District Engineer, Otto Finane, Vicksburg Chief of Police, Mr. Tiffany, and Charles R. 

Warndof, and it was found that the Station's mission had been accomplished. The 

area was therefore cleared at this time and Station forces and equipment returned 

to the WES. 

13. In accomplishing its mission, the WES had removed approximately 625 truck

loads of debris from its area of responsibility and disposed of this debris at a 

designated dump on the Yazoo Canal, south of the Vicksburg District Shops. Close 

coordination had been necessary between the Station's field forces under Mr. Warndof, 

Mr . Tiffany and his assistants at the CP, and support forces under W. L. Bache, Jr., 

at the WES. Coordination was also necessary between Station forces and the head

quarters of the Vicksburg District and other relief agencies, as the District 

supplied labor for tne WES area from volunteer labor pools, and private concerns 

such as the Mississippi Power & Light Company supplied certain items of equipment 

used in the area. This essential coordination was accomplished, and by the combined 
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efforts of all concerned, crews were organized and shifted as the need arose and 

were kept supplied with material and equipment needed i n their operations . 

Personnel 

l 4 . Approximately 400 male Station empl oyees assisted in rescue and cleanup 

operations . In addi t i on , 32 female employees assisted various rel ief and religious 

organizations in provi di ng food, cl othi ng, nursing services, etc. Thi s total of 

432 Station employees worked approximatel y 5000 man-hours during the period from 

6:00p .m. on 5 December to noon on 7 December . The greatest concentration of labor 

occurred during the period f rom 8:00 to 5:30 on 6 December . The time worked by 

Station personnel on 5 and 6 December was on an entirely volunt ary basis; these 

employees later declined payment for their effort s . 

15 . In addi t i on to the above, a total of seven Station employees served ~th 

the Mississippi National Guard on patrol and police activities i n t he disaster area. 

16 . WES employees working in the Station's area of responsibil ity were as 

sisted by an estimated total of 450 vol unteer workers, with the vol untary forces 

present at any gi ven time rangi ng from 50 to 150 workers . 

Mater i als and Equipment 

17. The WES provided equipment, material, and suppli es for use of its own 

forces and those of ot her agencies engaged in r escue and cleanup activities. 

Communications 

18 . Local telephone communications were completel y disrupted by the tornado. 

These facilities were partially restored within a short period, but the limited ser

vice was not adequate to handle the heavy load which naturally followed the disaster. 

Personal messenger service was extensively util ized for l ocal messages and limited 

long distance service was availabl e for offi cial communi cations . 

19. Teletype circuits at the WES were unaffect ed by the tornado, but the 

circuits serving the Offi ce of the Presi dent, Mississippi River Commission, and the 

Vicksburg District were disrupted temporarily. The Stati on therefore provided tele

type services for all three Engineer agencies in Vicksburg and also handled emergency 

messages for the Amer i can Red Cross until the morning of 8 December~ when the other 

ci rcuits were fully restored. Twenty- four hour teletype service was maintained during 

this entire period. 

Funds 

20 . WES operations in connection with the tornado disaster cost approximately 
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$3950 . This total is broken dovm as follows: 

Labor 
Materials and supplies 
Repairs to equipment 

Total 

$30&> 
245 
625 

$3950 

The cost of labor reported above represents work performed on Monday, 7 December , 

and a minor amount of carry- over work on 8 December . Employees who were contacted 

by name through the Station and requested to r eport for work on Saturday and Sunday, 

5 and 6 December, were, under existing regulations, entitled to overtime compensation 

for the services they rendered on those dates. However; as previously stated, all 

concerned considered their services as part of the community effort and declined 

payment . 
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AN EDITORIAL FROM THE ~CKSBURG EVENING POST 
OF DECEMBER 9, 1953 

Order Out of Chaos 

In Vicksburg, as always happens when a major disaster strikes, a condition of 

chaos and confusion immediately devel oped, parti cularl y when the extent of the damage 

began to be realized. And in such confusion it is imper ative that order be restored 

as quickly as possible . Immediately after the tornado struck Saturday night~ hundreds 

dove into rescue work, but dir ection and coordinated action were necessarily lacking . 

To the everlasting credit of Mayor Pat Kelly and the Board of Aldermen, Vicksburg 

early Sunday morning began to bring order out of chaos . The National Guard and the 

Reserves were called out for the very necessary job of patrolling and preserving l aw 

and order. They responded with efficiency characteristic of our great army. Legion

naires and members of t he VFW became quickly organized and were made available for all 

kinds of duty . A master stroke 1vas made when the enti re disaster area was put in 

charge of the Corps of Engineers. 

Vicksburg has a l ways been exceedi ngl y loyal and staunch in support of our Army 

Engi neers . Down through the years we have observed the "ronderful work of the Corps 

in their continuing and successful efforts toward control of t he mighty Mississippi. 

Engineer ing b rains and know- how are more in abundance in Vi cksburg than in any place 

we know. They worked for Vicksburg, beginning Sunday morning and under the magnif

icent direction and organizati on of the U. S. Engineers, streets wer e cl eared, debris 

moved, danger areas spotted and restricted. The work >vas so systematically performed 

and so swiftly executed as to be almost unbelievable. With command and outpost sta

t i ons functioning as in 1vartime, under the directi on of General John Hardin, of the 

Mississippi River Commission, and under the personal supervision of Colonel Thomas B. 

Simpson of the District Office, with Colonel Carroll H. Dunn of t he Experiment Station 

assisting, the Engineers did an amazing job . Bulldozers and scrapers and dump trucks 

were incessantly on the move and the hundreds of 1.,ronderful volunteer workers kept 

them at high speed. 

The work o:f the Engineers, every one of them and their trained personnel and 

their volunteer helpers, will remain indelibly inscribed on the pages of Vicksburg ' s 

history. In our saddest hour, t he Corps of Engi neers did more than anyone else to 

bring order out of chaotic Vicksburg . We proudly salute t hem. 
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